This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Attorney Docket: 029300.52857US 

PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Claudia BERGER et al 

To Be Determined Group Art Unit: To Be Determined 

November 18, 2003 Examiner: To Be Determined 

COMPOUNDS WITH NEP/MP-INHIBITORY ACTIVITY AND 
USES THEREOF 

CLAIM FOR PRIORITY UNDER 35 U.S.C. §119 



Mail Stop Patent Application 
Director of USPTO 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

The benefit of the filing date of prior foreign application No. 01 11 
2231.4, filed in the European Patent Office on May 18, 2001, and U.S. patent 
application No. 60/292,337, filed May 22, 2001, is hereby requested and the right 
of priority under 35 U.S.C. §119 is hereby claimed. 

In support of this claim, filed herewith is a certified copy of the original 
foreign appUcation. 



Respectfully submitted, 



Date: November 18. 2003 




Registration No. 26,269 
Christopher T. McWhinney 
Registration No. 42,875 

CROWELL & MORING, LLP 
P.O. Box 14300 
Washington, DC 20044-4300 
Telephone No.: (202) 624-2500 
Facsimile No.: (202) 628-8844 

JDE/CTM/lw 



Applicant: 
Serial No.: 
Filed: 
Title: 



Eur paisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



Bescheinigung Ceiiificate Attestation 



Die angehefteten Unterla- 
gen stimmen mit der 
ursprunglich eingereichten 
Fassung der auf dem nach- 
sten Blatt bezeichneten 
europaischen Patent an mel- 
dung uberein. 



The attached documents 
are exact copies of the 
European patent application 
described on the following 
page, as originally filed. 



Les documents fixes a 
cette attestation sont 
conformes a la version 
initialement depos^e de 
la demande de brevet 
europeen specifiee d la 
page suivante. 



Patentanmeldung Nr. Patent application No. Demande de brevet n"" 

01112231.4 



Der Prasident des EuropSlschen Patentamts; 
Im Auftrag 

For the President of the European Patent Office 
Le President de rOffice europeen des brevets 

P.O. 



R C van Dijk 



DEN HAAG,DEN 

THE HAGUE, 08/08/02 

LA HAYE,LE 



EPA/EPO/OEB Form 1014 -02.91 




Europaisches 
Patentamt 



European 
Patent Office 



Office europeen 
des brevets 



Blatt 2 der Bescheinigung 
Sheet 2 of the certificate 
Page 2 de 1 ^attestation 



Anmeldung Nr.: 
Application no.: 
Demande n*: 



01112231.4 



Anmeldetag: 



Date of filing: 18/05/01 
Date de depot: 



Anmelder: 

Applicant(s}: 

Demandeur(s}: 

Solvay Pharmaceuticals GmbH 
30173 Hannover 



Bezeichnung der Erfindung: 
Title of the invention: 
Titre de I'invention: 

Use of compounds with combined nep/mp-lnhlbltory activity In the preparation of medicaments 



In Anspruch genommene Prioriat{en} / Priority(ies) claimed / Prionte(s} revendiquee(s) 

Staat: Tag: Aktenzeichen: 

State: Date: File no. 

Pays: Date: Numero de depot: 



Internationale Patentklassifikation: 
International Patent classification: 
Classification Internationale des brevets: 



Am Anmeldetag benannte Vertragstaaten: 

Contracting states designated at date of filing: AT/BE/CH/CY/DE/DK/ES/FI/FR/GB/GR/IE/IT/LI/LU/MC/NL/PT/SE/TR 
Etats contractants designes lors du depot: 

Bemerkungen: 

Remarks: 

Remarques: 



EPA/EPO/OEB Form 1012 -11.00 



GERMANY 



A61K38/05, A61P9/00 



18.MAL 2001 1 5:23 SOLVAY PHARMA PATENT DEPARTMENT NR. 587 S. 7 

HAOIITEPaO 

1 

Use of Compounds with Combined NEP/MP-lnhibitofy Activity 
in the Preparation of Medicaments 

Description 

FIELD OF THE INVENTION 

5 This invention relates to the new medical usq of compounds which act as combined or 

concun^ent inhibitors of neutral endopeptldase (NEP) and of a specific metalloprotease (MP) which 
recently has been cloned and newly identified as a genuine metalloprotease with broad substrate 
specificity. 

1 0 BACKGROUND OF THE INVENTION 

Metalloproteases are polypeptides which fomi a particular familly of structurally and 
functionally related enzymes, e.g. petidases, which are of pharmaceutical or pharmacological 
interest in the context of treatment or prophylaxis of variuos diseases. Several diseases have been 
identified where metalloproteases play a critical role in the pathology of the disease. For example, 

15 a number of zinc metalloproteases or particular families of structurally and functionally related 
enzymes have been identified and characterized in the state of the art, and it has become 
apparent that the participation of these enzymes, e.9. zinc metalloproteases, plays a role in a 
d^/erse array of biological functions encompassing both normal and disease situations* Zinc 
metalloproteases are subset of such enzymes whose catalytic functions are critically dependent on 

20 the zinc ion at the active arte. This group of enzymes, which comprises various families dassFf led 
on the basfs of both sequence and structural information, are for example described to be 
intimately involved in such processes as e.g. embryonic development^ cartilage and bone 
formation, processing of peptfde hormones, reproduction, cardiovascular diseases, arthritis and 
cancer. Thus, there is particular Interest in the pharmaceutical art not only to investigate the key 

25 roles of each of the met^loproteases and their potential intemelationship in health and disease, 
but especially also in designing improved therapeutical concepts for the nmnagement of cDseaaes 
involving said metalloprctease& 

On the ba^s of sequence and structural information around the ztnol^Indingi^te^ot the. 

30 Zinc metaflopfXTteases these enzymes may be classified into several fianintes which may be further 
classified into superfamllles such as the "metzincine" (astaoin, serratia, reprolysin, matrixin), the 
"Qluzincin^ (thermolysln, neprllysin, angioten^n converting enzyme, aminopeptidase), or the 
'^incfns" comprising the superfamilies of metzindns and gluzinclns. Such grouprng not onfy aids in 
the elucidation of common catalytic and blosynthetic processing mechanisms, but also is 

35 Invaluable in elucidating the function(s) of nevAdy identified proteins whfch poesese similar zinc 
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binding motifs. Some individual examples of metailoproteases, e.g. dnc enzymes, already 
identified In the state of the art comprise neprilysin, endotheiln converting enzyme, angiotensin 
converting enzyme, thermolysin, aminopeptidase, astadn, senatia^ reprol^ln, matilxinp insulinase, 
carboxypeptidase and DO-carl3oxypeptidase. 

5 

Some more specific features and related lonown activities of particularly interesting 
metalloprotease subtypes iilce neutral endopeptldase (NEP), endothelin converting enzyme (ECE), 
and angiotensin converting enzyme (ACE) may be summarized as follows. 

10 Angiotensin I Converting Enzyme (ACE; peptidyl dipeptldase A; EC 3.4.15.1)> a member 

of the angiotensin converting enzyme family of zinc metalioproteases. ACE Is primarily expressed 
at the surface of endothelial, epithelial and neuroepithelial cells (somatic ACE) as an ectoenzyme, 
meaning that it is anchored to the plasma membrane with the bulk of its mas5» including its 
catalytic site/s, facing the extracellular milieu. ACE is found in the plasma membrane of vascular 

15 endothelial cells, with high levels found at the vascular endothelial surface of the lung such that 
the active sites of ACE are posed to metabolize circulating substrates. In addition to the 
endothelial location of ACE, the enzyme is also expressed in the bnish borders of absofptrve 
epfthelia of the snuUI intestine and the Kidney proximal convoluted tubule. ACE is also found in 
mononuclear c^ls, such as monocytes after macrophage differentiation and T-lymphocytes, and in 

20 fibroblastSL In vRro autoradiography, employing ngLdloIabelied specific ACE Inhibitors, and 
immunohistochemical studies have mapped the principal locations of ACE tn the brain. ACE was 
found primarily in the choroid plexus, which may be the source of ACE in cerebrospinal fluid, 
ependyma, subfornical organi basal ganglia (caudate-putamen and globus pallidus). substantia 
nigra and pituitary. A soluble iom of ACE has been detected in many biological fluids such as 

25 senim, seminal fluid, amniotic fluid and cerebrospinal fluid. The soluble form of ACE appears to 
be derfved frum the membrane-bound fonn of the enzyme in endothelial cells. A main 
physiological activily of ACE is that it cleaves the C-temninal dipepQde from angiotensin I to 
produce the potent vasopressor peptide angiotensin II and Inactivates the vasodilatory peptide 
bradyldnin by the sequential removal of two C-terminal dipeptides. As a consequence of the 

30. Involvement of ACE In, the. nietabolisn. of. these, two va^^ peptides angiotensin II and 
bradykinin, ACE has become a cniclal moleculan target in the treatment of hypertension and 
congestive heart failure. This has led to the development of highly potent^ antf specrffiy-ACE^ 
inhibitors which have become clinically important and widespread as orally active drugs to control 
these conditions of hypertension and congestive heart failure. Whilst the metabolism of vasoactive 

35 peptides remains the best Known physiological function of ACE, the enzyme has been salso 
implicated in a range of other physiological processes unrelated to blood pressurs regulation such 
as immunity, reproduction and neuropeptide metabolism due to the localization of ACE and/or the 
in vitro cleavage of a range of biologically active peptides. 
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Neutral Endopeptidase (NEP, neprllysin, EC 3.4.24.11) is a zinc metalloprotease and 
classified as a member of the neprilysin family. NEP was first Isolated from the brush border 
membranes of rabbit kidney, i^r, an NEP-Uke enzyme was identified in rat brain as being 
5 involved in the degradation of the opioid prides, eni^halins. The cloning of the eotoenzyme 
NEP and subsequent site-directed mutagenesis expieriments have shown that, as well as having a 
similar specificity to themnclysini it also has a similar active site organization. NEP also shows a 
themnolysin-lilce speciflcity for cleaving peptides on the IM-terminal side of hydrophobic residues. 
With regard to the general distrfbution of NEP it has been determined In the brain and spinal cord» 

10 and lesion and electron microscopic studies generally support a predominantly neuronal 
localization of NEP» although the enzyme could be present on oligodendrocytes surrounding the 
fibers of the strlato-pallidai and striate-nigral pathways and on Schwann cells in the peripheral 
nen/ous system. NEP does not appear to be concentrated on specific membrane interfaces such 
as the synapse, but Is rather uniformly distributed on the surface of neuronal perlKarya and 

15 dendrites, in the periphery, NEP is panioularly atuindant in the bnish border membranes of the 
kidney and Intestine, the lymph nodes and the placenta, and Is found in lower concentrations in 
many other tissues Including the vascular wall of the aorta. By finding thai the common acute 
lymphoblastic leukemia antigen was NEP, it was also shown in the state of the art that the enzyme 
is transiently present at the surface of lymphohaematopoietic cells and elevated levels are found 

20 on nuAure lymphocytes In certain disease states. The clinical interest in NEP, in particular the 
interest in NEP inhibitors as potential clinical agents derives from the actions of NEP, in 
conjunction with another zinc metalloprotease, the aminopeptidase N (APN, membrane alanyl 
aminopeptidase, EC 3,4,11,2), in degrading the enkephalins and also from its role in degrading 
atrial natriuretic peptide (ANP). For example, it Is known that dual inhibitors of NEP and 

25 angiotensin converting enzyme (ACE) are potent antihypertensives, resulting from simultaneously 
increasing the circulating levels of atrial natriurstic peptide, due to NEP Inhibition, and decreasing 
the circuiating levels of angiotensin II, due to ACE Inhibition. Further interest in the clinical 
potential of NEP inhibitors came when the peripheral enzyme was shown to degrade the 
circulating natriuretic and diuretic peptide, atrial natriuretic peptide. NEP inhibitors were therefore 

30. investigated forthelrantlhypertensive properties.. From.a further example it is known that Inhibition 
of enkephalin metabolism byr the synthetic NEP>, Inhibitor, thiorphan, gave naloxone-reversible 
antinociceptive responses In mice. This opened the possibHrty tfiiat,^by''rnCTeasirrg>me'-fe^ls o^^^^ 
endogenous opioids in the regions of thetr target receptors, an analgesia could be obtained 
relathfely free of the side-effects of morphine or other classical opiate drugs. It was realized that in 

35 order to achieve any significant effe^ other enkephalin-metabolizlng enzymes also had to be 
inhibited, in particular the aminopeptidase N (APN). Such dual NEP/APN Inhibitors completely 
block enkephalin metabolism and have strong antinociceptive properties. 
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Endothelin Converting Enzyme (EGE) catalyses the final step in the biosynthesis f the 
potent vasoconstrictor peptide endothelin (ET). This involves cleavage of the Trp-Val bond In the 
Inactive Intermediate, blg-endothelin. ECE-1 is a zinc metalloprotease which is homologous with 
neutral endopeptidase (NEP; neprilysin; EC 3.4.24.11. see above). Lite NEP, ECE-1 Is inhibited 
5 by the oompound phosphoramldon and is a type II Integral membrane protein. Unlike NEP, 
however, ECE-1 exists as a disulfsde-linked dimer and Is not Inhibtted by other NEP inhibitors such 
as thiorphan. Immunocytochemlcal studies indicate a predominant cell-surface location for ECE-1 
where it exists as an ectoenzyme. ECE-1 is localized to endothelial cells and some secretory cells^ 
e,9, 0-cells In the pancreas, and In smooth muscle cells. Potent and selective inhibitors of ECE, or 

10 dual inhibitors of ECE and NEP, may have therapeutic applications in cardiovascular and renal 
medicine. Endothelin (ET) which is a 21 amino acid bicyclic peptide containing two intramolecular 
disulfide bonds, is one of the most potent vasoconstricting peptides iden^ied to dste and 
administration to animals results in a sustained increase in blood pressure emphasizing its 
potential role in cardiovascular regulation. The endogenous production of ET-1 in humans 

15 contributes to the maintenance of basal vascular tone. The endothelin system Bxvi related 
enzymes lil« ECE therefore represent a likely candidate for the development of novel 
pharmaceutical agents. Thus, the clinical interest in ECE. In particular the interest In ECE 
inhibitors as potential clinical agents deiives from the actions of ECE, in particular in the context of 
the biosynthesis o1 ET. Consequently, compounds showing a significant endothelin converting 

20 enzyme inhibitory activity are useful in treating and preventing various diseases which are induced 
or suspected to be Induced by ET. 

Particular substrates of metalioproteases or metatloendopeptidases Known in the state of 
the art are e.g. big-endothelin-1 (big-ET-1), atrial natriuretic peptides (ANP), and bradylcinin. For 

25 example, big-ET-1 is known to be a biologically inactive precursor of endothelin-1 (ET-1) which is 
a highly potent vasoconstrictor peptide that is produced from its precursor bfg-endothelin-1 via a 
specific proteolytic processing* ET^I has a physiological role in the maintenance of basal vascular 
tone In humans but also seems to be a causative factor in the pathogenesis of various 
cardiovascular diseases like hypertension, heart failure and atherosclerosis. One approach to 

30 attenuate the adverse effects of ET-1 excess Is to Inhibit the enzymatic conversion of big-ET-1 to 
ET-lv Since endothellntconvertlng enzymerl: (EC&4);was cloned irv 1994 (Xu D. et al.. Cell, 1994, 
73: 47S-485), this enzyme has become generally accepted- as the~endopeptldase ^responsible for> 
the phy^oiogical conversion of Wg»ET-T to ET-1. Also Snce that time; thei NEP^irihrbrfe^ 
phosphoramidon became widely accepted as the tool compound which also potently inhibits ECE- 

35 1; furthennore, its activity could be verified in heart failure patients given an infusion of blg-ET-1 
(Love MP et al, Circ, 199B. 94: 2131-2137). 
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However, despite the fact that ECE-1 has the ability to cleave brg-ET-1, more recent 
reports raise doubts as to whether ECE-1 is the physiologically relevant endothelln converting 
enzyme, or at least argue that additional enzymes must be involved In the production of ET-1 
(Barker S. et al., Mot Pharmacol, 2001, 59: 163-169). Furthemnore, according to Barker et aL 
5 endothelin-1 (ET-l) has been implicated as a causative factor in the pathogenesis of hypertension, 
pulmonary hypertensioni congestive heart failure, atherosclerosis, and asthma (see also Oouglas. 
1997, Trends Pharmacol Scl 18:408-412; Haynes and Web, 1998, J Hypertension 18:1081-1098; 
Goldle and Henry, 1989. Ufe Scl 85:1-15). A number of highly potent ET receptor antagonist have 
been reported for therapeutic use, but these compounds are generally selective for ET^ receptors 
10 or non-seleclive ET^/ETb antagonists (Douglas, 1997, supra). Although ETb receptors 
predominate in some tissues, yet they are resistant to blockade by selective ETg or non-selet^ive 
ETa/ETb antagonists (Hay el a!.. 1998, J Phannaool Exp Ther 2e4:B69^«77). Therefore, specific 
inhibition of ET-1 synthesis with ECE Inhibitors may be a better approach for attenuating the 
adverse effects of ET-1 excess under soma conditions. 

15 

It is an object of the present invention to generate new therapeutic concepts for the 
treatment and/or prophylaxis of metalioprotease-rslated diseases, e.g. in a first place by providing 
therapeutically useful compounds either inhibiting specifically an individual metalloprotease of 
pharmaceutical interest or specifically Inhibiting a selected combination of at least two types of 
20 metalloproteases by a of combined mode of action profile; and in a secxHid place by by providino 
therapeutically weful combinations of sakj mstalloprotease inhibiting oompoun^p 



SUMMARY OF THE INVENTION 

28 

In view of the doubts in the state of the art (Barker S. et a!., Mol Phannaoot, 2001, 59: 
163-169) as to whether ECE-1 Is the only physiologically relevant endothelin converting enzyme, 
and of the conclusion that additional enzymes must be Involved in the production of ET-1, 
according to the present invention a homology cloning project was performed in order to 

30 Investigate if so far unknown metalloproteases may play a role in the conversion of blg-ET-1 to* 
ET-1. and whether specific inhibitors to the newly identified metalloproteas^ rnay5:,&ihib*^:thfe> 
conversion. These efforts resulted in the discovery of a new human gene with high homology to 
NEP (54% identity) and a somewhat lower homology to ECE-1 P7% identity) which are the two 
best characterized members of the nepriiysin metalioprotease family. The polypeptide product of 

35 this human gene was found to be abundantly expressed In a number of human tissues, and was 
designated the working titie "iGS5" (see co-pending international patent application PCT/EP 
own 532). 



r* — r 



r- _ r ■ on j r% o ^ < 



18.W1AL 2001 15:24 80LVAY PHARMA PATENT DEPARTMENT 



NR. 587 3. 12 



6 



Therefore, generally the present invention pertains to the use of a compound having 
combined, in particular by concurrent, inhibitory activity 
a) on neutral endopeptidase (NEP) and 
5 b) on the metalioprotease IGS5 which is a polypeptide comprfeing an amino acid sequence 
which has at least 70% identity to one of the amino acid sequences selected from the 
group of SEQ ID NO:2, 8EQ ID NO:4 and SEQ ID N0:6; 
or of a pharmaceuUcaUy acceptable salt or solvate or biolabile ester thereof, for the manufacture 
of a medicament (^harmaceutroal composition} for treating a mammal, preferably a human, 
1 0 suffering from or being susceptible to a disease or condition which can be alleviated or prevented 
by combined, in particular by concurrent, inhibition of NEP and 

In a particular aspect the present invention part^ns to the use of a compound with 
combined NEP/IGS5 inhibitory activity, or a phamnaceutically acceptabie salt or solvate or 
15 biolabile ester thereof, for the manufacture of a medicament (pharmaceutical composition) for 
treating a mammal, preferably a human, suffering from or being susceptible to a disease or to a 
eorrdition where big-ET-1 levels are elevated and which disease (condition) can be alleviated or • 
prevented by combined, In particular concurrent, Inhibition of NEP and IGS5, 

20 In a further particular aspect the present invention pertains to the use of a compound with 

combined NEP/IGS5 inhibitory activity, or a pharmaceutically acceptable salt or solvate or 
biolabile ester thereof, for the manufacture of a medicament (pharmaceutical composition) for 
treating a mammal, preferably a human, suffering from or being susceptible to a disease or 
condition where ET-1 is signifioantly upregulated and which disease (condition) can be alleviated 

25 or prevented by combined, in particular concurrent, inhibition of NEP and IGS5. 

In a further particular aspect the present Invention pertains to the use of said compounds 
with combined or concurrent NEP/IGS5 inhibitory activity or a phamnaceutically acceptable salt or 
solvate or biolabile ester thereof for the manufacture of a medicament (pharmaceutical 

30. . , composition^ preferably for treatment and(or^prohy^^ secondary forms 

of hypertension such as renal or pulmonary hypertension, heart failure, angina pectoris, 
arrhythmias; myocardial infarction, cardiac hypertrophy, cenebraf isohOTrarperipfreral -vascufar' 
disease, subarachnoidal hemorrhage, chronic obstoictive pulmonary disease (COPD). asthma, 
renal disease, atherosclerosis, and paSn in colorectal cancer or prostate cancer, in larger 

35 mammals, preferably in humans. 

Furthermore, it may be beneficial to additionally combine the said compounds shovM'ng 
combined or concurrent NEP/IGS5 Inhibitory activity with other individual and/or combined 
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metalloprotease inhibitors than the NEP/IGS5 inhibitors, e.g. with separate ACE- anctfor ECE- 
and/or NEP-inhibitors and^or mixed inhibitors of these metalloproteaees. 

DETAILED DESCRIPTION OF THE INVENTION 

5 

Definitions 

The terms used In the present application, uniees explicitly defined othenKtoe hereinafter, 
have the meaning as usually understood by the sldiled artisan In ttiis field of invention. In the 
following some definitions are provided to facilitate understanding of certain terms used frequently 
10 herein. 

"IGS5" refers, among others, to a polypeptide comprising the amino acid sequence set 
forth In one of SEQ ID NO:Z, SEQ ID NO:4 and SEQ ID NOzS, or respective variants thereof. Thus 
^GS5" particularly Includes IGS5PROT, IGS5PROT1 and IGS6PROT2- 

15 

"Enzyme Activity" or 'Biological Activity' refers to the metabolic or phydologic function of 
said IG95 Including similar activities or improved activities or these activities with decreased 
undesirable side effects. 

20 "IGSS-gene" refers to a polynucleotide comprising the nucleotide sequence set forth in one 

of SEQ ID NO:1, SEQ ID NO:3 and SEQ ID NO:5, or respective variants, e.g. allelic variants, 
thereof and/or their complements. 

"Identity", as known as a measure of identity in the art, is a relationship between two or 
25 more polypeptide sequences or two or more polynucleotide sequences, as detemnlned by 
comparing the sequences. In the art, "identity* also means the degree of sequence relatedness 
between polypeptide or polynucleotide sequences, as the case may be, as determined by the 
match between strings of such sequences, e,g. In generally by alignment of the sequences so that 
the highest order match is obtained. Thus "Identit/' and or the alternative wording "Similarity" has 
30, .. an. art-^fecognized meaning, and. can^be readily calcuiate^^ by known methods, including but not 
limited to those described In "Computational Molecular Biolog/', Lesk, A.M., Ed., Oxford 
University Press, New York, 19fl8; "Biocomputing: Informatics and Qenorrie' PitjjKfsr; 
D,W., Ed„ Academic Press, New Yori^, 1993; "Computer Analysis of Sequence Data", Part L 
Griffin. A.M., and Griffin, H.Q., Eds., Humana Press, New Jers^. 1954; "Sequence Analysis in 
35 Molecular Blolog/'. von Heinje, G., Academic Prsss, 1987; "Sequence Analysis Primer, 
Gribskov. M. and Devereux* J., Ede.. M Stockton Press, New York, 1991: and Carillo. H., and 
Lipman, D,, SIAM J. Applied Math., 48: 1073 (198S). Preferrsd methods to detennlne identity are 
dssigned to give the largest match between the sequences tested. Methods to detennine Identity 



FmPf-nr.:294 P. 013 



18.MAI. 2001 1 5:24 SOLVAY PHARMA PATENT DEPARTMENT 



NR. 587 S. 14 



6 



and similarity are codified in pubFlcly available pomputer programs. Preferred computer program 
methods to determine Identity and similarity between two sequenoes Include, but are not limited to, 
the GCG program package (Devereux, J., et al.. Nucleic Acids Research 12(1): 387 (1984)), 
BUVSTP, BLASTN, and PASTA (Atschul. S.F. et al., J. Molec. Biol. 215: 403^10 (1990). The 
5 BLAST X program is publicly available from NCBI and other sources (BLAST Manual, Altsohul^ S., 
et al., NCBI NLM NIH Bethesda, MD 20894; Altschul, S., et aL, J. Mol. Biol. 215: 403^10 (1990). 
The well blown Smith Waterman algorithm may also be used to determine identity. A publicly 
avallakde program useful to determine identiiy or similarity Of polypeptide ssquences or 
polynucleotide sequence, respectively, is known as the "gap" program from Genetics Computer 

1 0 Group, Madison Wl, which is usually nin with the default parameters for comparisons (along with 
no penalty for end gaps). The prsfsrred (i.e. default) parameters for polypeptide sequence 
comparison include the following: Algorithm as described by Needleman and Wunsch, J. Mol. Biol, 
48: 443-453 (1970)? Comparison Matrix BLOSSUMSg from Hentitoff and Hentlkoff, Proc. Natl. 
Acad. Sci. USA. 89:10915-10919 (1992); Gap Penalty: 12; Gap Length Penalty: 14. The preferred 

15 (i.e. default) parameters for polynucleotide sequence comparison Include the following: Algorfthm 
as desonbed by Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970); Comparison Matrix: 
matches & -i-IO, mismatch = 0; Gap Penalty: 50; Gap Length Penalty: 3. The word "homology" 
may substitute for the word "idenfit/'. 

20 As an illustration, by a polynucleotide having a nucleotide ssquence having at least, for 

example, 96% "identity*' a reference nucleotide sequence, for example to a reference nucleotid 
sequence selected from the group of SEQ ID NO:l, SEQ ID NO:3 and SEQ ID NO:5, is intended 
tf^at the nucleotide sequence of the pclynuclectlds is identical to the reference sequence except 
that the polynucleotide sequence may include up to five point mutations per each 100 nudeotidss 

25 of the nsspective reference nucleotide sequence. In other words, to'ot>tain a polynucFeotfde having 
a nucleotide sequence at least 95% identical to a reference nucleotide sequence, up to 5% of the 
nucleotidee In the reference sequerice may be deleted or substituted vnth another nucleotide, or a 
number of nucleotides up to 5% of the total nucleotides in the reference sequence may be inserted 
into the reference sequence, or in a number of nucleotides of up to 5% of ttie total nucleotides (n 

30. . ' the.reference sequence there may be, a^combUiation of. de and substitution. These 

mutations of the reference sequence may occur at the 5- or 3' terminal positions of the reference, 
nucleotide sequence or anywhere between those terminaf positioner rnterspersetf eftHer 
individually among nucleotides In the reference sequence or In one or more contiguous groups 
within the reference sequence, 

35 

Similarly, by a polypeptide having an amino acid sequence having at least, for example 
85% Identity'' to a reference amino acid sequence, for example to a reference amino acid 
sequence selected from the group of SEQ ID NO:2, SEQ ID NO:4 and SEQ ID NO:5, is intended 
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that the amino acid sequence of the polypeptide is identical to the reference sequence except that 
the polypeptide sequence naay Include up to five amino acid alterations per each 100 amino acids 
of the respective reference amino acid. In other words, to obtain a polypeptide having an amino 
acid sequence at least 95% identical to a reference amino add sequence, up to 5% of the amino 
5 acid re»dues in the reference sequence may be deleted or substituted with another amino acid, or 
a number of amino acids up to 5% of the total amino acid residues In the reference sequence may 
be Inserted Into the reference sequenoe. These alterations of the rsference sequence may occur si 
the amino- or carboxy-temninal positions of the reference amino acid ^quence or anywhere 
between those terminal positions, interspersed either individually among residues In the reference 
1 0 sequence or in one or mors contfguous groups within the reference sequence. 

"Homolog" 15 a gsneric term used in the art to indicate a polynucleotide or polypeptide 
sequence possessing a high degree of sequence relatedness to a subject sequence. Such 
rslatednese may be quantified by determining the degree of identity antVor eimifarity between the 
■15 sequences being compared as herein described. Falling wWiln this generic term are the terms 
"ortholog", meaning a polynucleotide or polypeptide that is the functional equivalent of a 
polynucleotide or polypeptide In another species, and "paralog" meaning a functionally dmiiar 
sequence when considered within the same spe^BB. Hence, in humans for exampie, wittiin the 
family of endothelln converting enzymes ECE-1 Is a paralog of the other members, e.g. of ECE-2. 

20 



Pharmacological Evaluation «>f itie Newfy rdentiTied Metalloprotease IQ55 of 
SpecifTc inhfbttors to this Metalloprofease 

I In view of the doubts in the state of the art (Barker S. et al., Mol Pharmacol, 2001, 59: 

25 163-169) as to whether ECE-1 is the only physiologically relevant endotheirn converting enzyme, 
and of the conclusion that additional enzymes must be Involved in the production of ET-1, 
according to the present invention a homology cloning project was performed in order to 
investigate if so far unknown metalloproteases may play a role in the converdon of big-ET<1 to 
ET-1, and whether epeclfic inhibitors to the newly identified metailoprotBaae may Inhibit this 
^ 30. . conversion; Underthe assumption that: enzymesr with sin^lar.va should have similarities in 
1 their amino acid sequences^ the human genome, was. searched- for DN A sequences coding, for 

proteins with homology to NEP and ECE, the two best characterized mismbers of the 'nepritysfrf ' 
metalloprotease family. These efforts resulted in the discovery of a new human gene with high 
homology to NEP (54% identity) and a somewhat lower homology to ECE-1 (37% identity). The 
35 polypeptide product of this gene was found to be abundantly expressed In a number of human 
tissues, and designated the working titi "IGSS". The cloning, expression and basic biological 
characterization of IQS5 is described In detail in the co-pending international patent application. 
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PCT/EP 0CV11532 which entire content is particulariy incorpoFated by reference to further illustrate 
the respective details given below on IGS5. 

In order to charstctertze end evaluate the phannacofoglcal enzymatic properties of IGS5 
5 for the purpose of the present invention a human IGS5 protein was generated by using an insect 
cell line as the expres^on system, and a variety of potential subetrates of the IGS5 protein were 
tested. IGS5 was confirmed to efficiently cleave big-ET-1, bradyidnin and substance P, thus 
further confirming that this novel protein is a genuine metalloprotease with a broad substrate 
specificity, which is a common feature of m^iloproteases and which feature has been reported 
10 for NEP. ECE*1 and also ACE. It should also be noted that according to the findings of the present 
invention the proteolysis of blg-ET-1 by IGS5 surprisingly results In the correct formation of BT-1, 
e.g. b!g-ET-1 is correctly cleaved between amino acids Trp21 and Val22. 

Furthemiore, accorefing to the present invention for the first time the potency of 
16 metalloprotease inhibitor compounds to suppress the conversion of big-ET to ET-1 was examined, 
using a labeled fluorescent big-ET-l analogue* The results are summarized in Table 9 of the 
experimental section. It Is of Interest that phosphoramldon that is known to inhibit the conversion 
of bi9-Er to ET-1 in vivo, also Inhibits IGS5 with high potencgr in the biochemical assay used in the 
present inventionp and surprisingly that the inhibition of IGS5 by phosphoramldon is actually 
20 considerably higher than ECE-1, In contrast, the seleotive NEP inhibitor thiorphan as well as the 
selective ECE-1 inhibitor SM'18712 (4-chloro-N-l[(4-cyano-S-methyl-1-phenyl'l H-pyrazol-5- 
yl)amlnolcarbonyl3 benzanesulfonamlde, monosodium salt; Umei^awa K, Hasegawa H. Tsutsumt 
Y, Sato K, Mateumura Y, OhashI N., J Phamiacol 2000 Sep;84(1):7-15; Discovery Research 
Laboratories I, Research Center, Sumitomo Pharmaceuticals Co, Utd, Osaica, Japan) do not affect 
25 the activity of IGS5 (Table g, see experimental section). 

A very particular aspect of the present invention Is the most important and unique finding 
that numerous compounds which revealed to be metalloprotease inhibitors are able to Inhibit IGS5 
enzyme even at low nanomolar concentrations, e.g, at concentrations corresponding to IC5Q 
30. . values In. the range of about 1 to 10 nM,. and thus prove to also specifically inhibit the newly 
identified IQS5. metailoproteas® of particular pharmacautical interest. : 

Therefore, generally the present invention pertains to the use of a compound havirxg 
combined, in particular concun-ent, inhibitory activity 
35 a) on neutral endopeptldase (NEP) and 

b) on the metalloprotease IGS5 which is a polypeptide comprising an amino acid sequence 
which has at least 70% Identtty to one of the amino acid sequences selected from the 
group of SEQ ID NO:2, SEQ ID NO:4 and SEQ ID NO;6; 
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or of a pharmaceuticaJly acceptabl salt r solvate or btolabile ester thereof, for the manufacture 
of a medicament (phamnaceutlcai composition) for treating a mammal, preferably a human, 
suffering from or being susceptible to a condition which can be alleviated or prevented by 
combined, in particular concurr^, Inhibition of NEP and IGS5. 

5 

In a particular aspect the present invention pertains to the use of a compound with 
combined NEP/iGS5 Inhibitory activity, or a phanriaceutlcally acceptable salt or solvate or 
biolabile ester thereof, for the manufacture of a medicament (pharmaceutical composition) for 
treating a mammal, preferably a human, suffering from or being susceptible to a disease or 
10 condition where bIg-ET-l levels are elevated and which disease or condition can be alleviated or 
prevented by combined, in particular concurrent, inhibition of NEP and IQS5, 

In a further particular aspect the present invention pertains to the use of a compound with 
combined NEP/IGS5 inhibitory activity, or a pharmaceutically acceptable salt or solvate or 
15 biolabile ester thereof, for the manufacture of a medicament (pharmaceutical composition) lor 
treating a mammal, preferably a human, suffering from or being susceptible to a disease or 
condition where ET*1 is significantly upregulated and which disease or condition can be alleviated 
or prevented by combined, in particular concurrent inhibition of NEP and IGS5. 

20 •Combined, or in particular concunent, inhibitory activity" In the sense of the Invention 

means at least the dual inhibition of NEP and IGS5 by concunent block of both enzymatic 
^sterns, NEP and IGS5, and potentially additional concun^nt inhibttton of a third system, e.g. 
triple inhibition of the enzymatic systems NEP, IGS5 and e.g- ECE-1. According to the results of 
the present invention It may be expected that this combined or concurrent inhibition of both 

25 enzymatic systems, NEP and IGS5, is more effective than the isolated blockade of either group by 
different compounds or just the blockade of each of eald Individual enzymes. Thus, the present 
invention provides a new therapeutical concept by suggesting the use of combined, in particular 
concurrent, NEP and IGS5 inhibitors for the treatment and/or prophylaxis of a set of certain 
diseases or conditions which can be alleviated or prevented by combined, in particular concurrent, 

3.a inhibition, of NEP andJGSS. la this respect the, invention also provides compounds which show 
combined or concurrent inhibition of both, NEP . and IGS5, thereby providing a novel and 
prospective use ol compounds with Increased therapeutical, value. for th^.-irvatmerit' {andftnv> 
prophylaxis of the concerned diseases or conditions. 

35 Combined, in particular concurrent, mechanisms of action are of out^anding medical 

interest as thsrapeutical benefits can be expected which are m re pronounced than modulating 
each singular system separately. 
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For example, with regard to endothelln-converting enzyme inhibitors further eluddation of current 
status and perspectives of this principle and the related benefits recently were reported in a review 
by B.'M. LOffler (J, Cardiovasc. Pharmacol. (200Q), 35(Supp!. 2), S79-S52). According to L5ffler, 
recent research has led to the discovery of potent selective or mixed endothelln-converting 
5 enzyme (ECE), ECE/neutral endopeptictese (NEP) and ECE/NEP/angiotensin-converting enzyme 
(ACE) Inhibitors. There Is also reported increasing evidence, that the functions of the endothelln 
(ET), renin-angiotensin md NEP systems for the regulation of the cardiovascular homeostasis are 
connected by a complex regulation network. Thus LOffler estimates that rt v\rill be a challenging 
task of future research with the newly available sslecthre and mixed ECE-l Inhibitors to show 
10 whether the combined inhlWtion of more than one cardiovascular system is superior to selective 
Inhibition- In this respect the present invention provides a superior progress in that for the first time 
combined or concunent inhibition of at least the enzymatic systems NEP and 1GS5 Is contlbuted 
to the state of the art. 

-|5 In this particular aspect the present Invention pertains to the use of a compound or a 

pharmaceuticairy acceptable salt or solvate or blolablle ester thereof for the manufacture of a 
medksament (pharmaceutical composition) for treatment and^or prohylaxis of hypertension, 
including secondary forms of hypertension such as renal or pulmonary hypertendon, heart failure, 
angina pectoris, arrtiythmlas, myocardial infarction, cardiac hypertrophy, cerebral ischemia, 

20 peripheral vascular disease, euljarachnoldal hemontiage, chronic obstructive pulmonary disease 
(COPD), asthma, renal disease, atherosclerosis, and pain in colorectal cancer or prostate cancer, 
In mammals, preferably in humans. In particular, in the present invention the compounds with 
combined or concurrent NEP/lGS5-inhlbit6ry activity preferably are used for the treatment and/or 
prohylaxis of said diseases or conditions, in a patient sub-population suffering from or being 

26 susceptible to a disease or condition which can be alleviated or prevented by combined, in 
particular concurrent, Inhibition of NEP and IGS5. 

Furthermore, It may be beneficial to additionally oorhbine the compounds showing 
combined or concun'ent NEP/IQS5 inhibitory activity according to the invention with other 

30 individual and/or combined metaJloprotease Inhibitors than combined NEP^IGSS inhibitors. Such 
other metalloprotease inhibitors that may t>e used in combination with compounds with combined 
NEP/IGS5 inhibitory activity are for example ACE inhibitors such. as captop1tlv?erlatepTft^^rl^noprit^ 
fosinopril, perindopril, quinapril, ramipril; -furthermore, selective ECE Inhibrtore such as compound 
SM-19712 (Sumitomo, supra); sfiSleciive NEP inhibftors such as thlorphan; dual NEP/ECE 

3S inhibitors such as compound C(3S-35066 (De Lx^mbart et al., J. Med. Chem. 2000, Feb» 10; 
43(3):488-5Q4); or mixed inhibitors of these metalloproteases such as omapatrilat or sampatrilat. 
By this type of combination treatment and/or prophylaxis the therapeutic value of the compounds 
wth combined or concurrent NEP/IGS5 Inhibitory activity s«ll may be further increased, in 
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particular with regard to the diseases and^or conditions mentioned above. Therefore in a further 
aspect the invention also pertains to a combination therapy and/or a combination prophylaxis 
which are further described fc>elow. 



5 In particular, according to the present invention It was found that compounds whteh are 

primarily neutral endopeptidase inhibitors (NEP-inhlbKors) are well suited to Inhibit also the newly 
identified IGS5 metalloprotease enzyme of pharmaceutical Interest even at said low nanomolar 
concentrstione, and thus these compounds prove to be metalloprotease Inhibitors with a combined 
mode of action profile, that is e.g, a combined or concurrent selective NEP/iG55 Inhibitory activity 
1 0 profile. Such compounds may have a staicture of formula 1: 




in which formula II 

stands for a phenyl-lower-alkyi group which can be optionally substituted in the phenyl ring 
by lower alkyl, lower alkoxy or halogen, or for a naphthyl-lower^kyl group, 
20 means hydrogen or a group forming a blolabile ester; and 

in which fonnula III 

Rib 

is hydrogen or a group f omning a blolabile pho^honic acid ester, 
is hydrogen or a group forming a blolaUle pho^honic acid ester: 

25 andwherein 

r3 means hydrogen or a group forming a blolabile carboxylic add ester; 
and physfologically acceptable salts of acids or solvates of the formula I. 

Where the substltuents in the compounds of formula I are or contain fewer alkyl or alkoxy 
30 groups, these can be straight-chain or branched and contain, in particular, 1 to 4, preferably 1 to 2, 
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carbon atoms and are preferably methyl or methoxy. Where the substrtuents contain halogen, 
particularly euitabie are fluorine, chlorine or bromine, prefer^ly fluorine or chlorine* 

In the radical R^^ the lower allien© chain can contain 1 to 4, preferably 1 to 2, carbon 
5 atome. R^* In particular ie an optionally substituted phenethyl group which can optionally be 
substttutsd one or more times by halogen, lower altoxy or lowver alKyl, or \s a naphthylethyl group. 

The compounds of f omiuia la are optionally esteilfied dicarboxyllc acid derfvatlVee. 

10 Suitable groups forming biolablle carboxyllc acid esters are those which can be cleaved 

under physiological conditions in vivo with release of the carboxylic acid. For example, those suitable for 
this purpose are lower alkyl groups, phenyl or phenyl-lower al^ groups optionally mono- or 
poiysubstituted In the phenyl ring lower all^ or lower allcoxy or by a lower all^ene chain bonded to 
two adjacent caiton atoms. dioxolan)^methyl groups optionally substituted In the dioxolane ring by lower 

1 5 alkyl or C2-CB~^lkanoyloxymethyl groups optionally sub^uted on the oxymethyi group by low^ alkyl. If 
the group R^ fomning a biolablle ester is or contains knwer alkyl, this can be branched or unbranc^ied 
and can contain 1 to 4 csitxin atoma If the group forming a biolablle ester Is an optionally subsfituted 
phenymower allqrl group, Vtm can contain an alkylene chain having 1 to 3, preferably 1, carbon aiom(6) 
and Is pr^eraUy benzyl. If the phenyl ring Is substituted by a lower all^lene chain, this can contain 3 to 

20 4v prefersbly 3, carbon atoms. If R^ is an optionally sub^tuted allcanoyloxymethyl group, this can 
contain a preferably branched alkanoyloxy group having 2 to 6, preferably 3 to 5, carbon atoms and can 
be, for example, a pivaloyloxymethyl racOcal (s tert-butyloarbonyl-oxymethyi redical). 

Suitable groups R^^ forming biolablle carboxylic acid esters are those which can be cleaved 
2S under phy^ological condttlons In vivo with release of the carboxyllc acid, and contend to the groups 
exemplified for group supra. 

Greups r(^^ and R^^ suitable as groups forming bidabile phosphoriic acid estere are those 
whi^ can be removed under physiological conditions in vivo with release of the respective phosphonic 

30 . add function.. For example,., groups which are.suitabie.for this purpose are lower alkyl groupsi, 02*^6" 
alKanoyloxymethyt groups optionally substituted on the: oxymettiyt group by lower alkyl, or phenyl or 
phanyl-lower all^ groups whose phenyl ring Is optionally mono- or potysut^titutBd^by'fbwer'iaiKy^^ 
alkoxy or by a lower alkylsne chain bonded to two adjacent carbon atoms. If the group R** ^ and/or R^*? 
forming a biolaUle ester is or contains lower alkyl, this can be branched or unbranched and can contain 

35 1 to 4 oa/bon aioma If R'^'^ and/or are an optionally substituted aikanoyloxymethyl group, it can 
contain a preferably branched alkanoyloxy group having 2 to 6, preferably 3 to 5, carbon atoms and 
can. for example, be a plvaloyfmymeth^ radical tert-butylcarbortyloxymethyl radical), if R^'' and/br 
R^^ are an optionally substituted phenyHower alkyl group, this can contain an ali^ene chain having 1 
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to 3, pnaferably 1, carbon atoma If the phenyl ring is substituted by a lower alKylene chaia this can 
contain 3 to 4, in particular 3, carbon atoms and the substituted phenyl ring is in particular indanyl. 

Suitable physioiogicaily acceptable salts of acids of formula I include their alkali metal, 
5 alkaline earth metal or ammonium salts, for example sodium, potassium or calcium salts or salts 
with physiologically acceptable, pharmacologicaliy neutral organic amines such as, for example, 
diethylamine or tert-butylamine. or phenyHower alkylamines such as o-methylbenzylamine. 

The compounds of the fonnula I contain at least one chfral carbon atom, namely the 
10 carbon atom carrying the amide side chain in the 3-posltion of the benzazeplne structure. The 
compounds can thus be present in two optically active stereoisomeric forms or as a racemate. The 
present invention includes both the racemic mbctures and the isomerically pure compounds of the 
fonnula I If In the compounds of the formula I the group A stands for formula II, the compounds of 
formula I contain two chlral cartoon atoms, namely the carton atom which Is fn position 3 of the 
15 ring framewortc and carries the amide side-chain, and the caftxsn atom of the amide side-chain 
which carries the radical R'^^. These compounds of the formula 1, in which the group A stands for 
fonnula II, can therefore exist In several optically active stereofsomerfo forms or as a racemate. 
According to the present invention both the racemic mixtures and the isomerically pure 
compounds may be used. If in the compounds of the formula i the group A stands for formula III, 
20 and R*^^ and are not hydrogen and in each case have different meanings, the phosphorus 
atom of the phosphonic acid group can also be ohiraJ, The invention also relates to ^s isomer 
mixtures and isomerically pure compounds of the formula I, in which the group A stands for 
fonnula III, formed as a result of chlral phosphoois atoms. 

25 According to the invention, the compounds of the fonmula I, their salts and biolablle esters 

may be obtained in a manner known per se in the state of the art (see below). 



In preferred embodiment of the present invention it was found that primarilly NEP* 
inhibitory compounds such as benstazepinone-N-acetic acid derivatives with stnicture of formula 
30.. la, orusucbas phosphorio-^ubstituted benzazepinone derivatives of structure of formula lb. 

Compounds with structure of formula la are airea^ knovwn ae NEP-fhhibftfng bompounds 
from US 5,677,297 said compounds being useful for the treatment of diseases or conditions as 
referenced supra. The compounds of the formula la have the following stoicture 

35 



Fmpf .nr.:9.q4 P.n91 



18. MAI. 2001 1 5:28 



SOLVAY PHARMA PATENT DEPARTMENT 

16 



NR. 588 S. 2 




wherein 

r}^ stands for a phenyl-lower-alkyl group which oan be optionally substituted in the phenyl ring 
by lower alkyl, lower alkoxy or halogen, or for a naphthyMower-allcyl group, 
5 • R^^ nneans hydrogen or a group forming a blolabile eeter and 
r3 means hydrogen or a group forming a bfolabile ester, 
and physiologically acceptable salts of acids of the formula I. 

Where the substituents in the compounds of formula la are or contain lower alkyi or afkoxy 
10 groups, these can be strafght^chaln or branched and conteun, In particular, 1 to 4, preferably 1 to 2, 
carbon atoms and are preferably methyl or meUioxy. Where the substituents contain halogen, 
particularly suitable are fluorine, chlorine or bromine, preferably fluorine or chlorine. 

in the radical R^^ the lower alkylene chain can contain 1 to 4, preferably 1 to 2, carbon 
15 atoms. R^^ in particular Is an optionally substituted phenethyi group which can optionally be 
sul>stltuted one or more times by halogen, lower alkoxy or lower alkyl, or is a naphthylethyl group. 

The compounds of formula la are optionally esterified dioarboxylio acid derivatives. 
Depending on the mode of administration, biolabiie monoesters., partlcuiariy compounds in which 
20 R^ is a group forming a biolabiie ester and R^ is hydrogen, or dioarboxylio acids are preferred, 
the latter being particularly suitable for i.v. administration. 

Suitable R^^ and r3 groups, in compounds of formula ia, forming biolabiie esters are 
lower alkyl groups, phenyl or phenyl-lower-alkyl groups which are optionaily substituted in the 
25 phenyl ring by lower aikyi or by a lower alkylene chain bonded to two adjacent carbon atoms, 
. :d]oxolanyi methyl groups which are optionally substituted in the dioxoiane ring by lower alkyl, or 
Cg-Cg^alkanoyloxymethyl groups optionaily substituted on the oxymethyl group by lower alkyi. 
Where the or R^ group forming a biolabiie ester la lower alkyl, this can be a preferably 
unbranched alkyl group with 1 to 4, preferably 2, carbon atoms. Where the group forming a 
30 biolabiie ester is an optionally substituted phenyi-lower-alkyi group, its alkylene chain can contain 
1 to 3, preferably 1, carbon atom. Where the phenyl ring is substituted by a lower alkylene chain, 
this can contain 3 to 4, particulariy 3, cartDon atoms. Phenyl, benzyl or indan^ are particularly 
-J . suitable as phenyl-containSng substituents R^ and/or R^. Where R^a and/or are an optionally 
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substituted alkanoyloxymethyl group, their alkanoyloxy group can contain 2 to 6, preferably 3 to 5, 
carbon atoms and Is preferably branched and can be, for example, a pivaloyloxymethyl radical C- 
tert-butylcarbonyl-oxymethyl radical}* 

5 Suitable physiologically acceptable salts of dicarboxylic acids or mohoesters of formula I 

include their alkali metal, alkaline earth metai or ammonium salts, for example sodium or calcium 
salts or salts v^th physiologically acceptable, pharmacologically neutral organic amines such as, 
for example, dlethyiamine or tert-butylamine. 

10 The compounds of formula la contain two chlral cartx>n atoms, namely the carbon atom 

which is in position 3 of the ring framework and canries the amkle side-chain, and the carbon atom 
of the amide side-chain which candies the radical R"!^. The compounds can therefore exist in ^ 
several optically active stereolsomeric forme or as a racemate. According to the present Invention 
botti the racemic mixtures and the isomerically pure compounds of formula la may be used. 

15 

According to the invention, the compounds of the formula la and their salts and biolabile esters 
may be obtained In a manner known per se in the state of the art, e.g. as described in US 5,677-,297. 

} . Prisferred compounds of the formula la e.g. those in which and/or means a group 

20 forming a biolabile ester, and physiologically acceptable salts thereof. The groups forming a 
biolabile ester may be a lower alKyl group, or a phenyl or phenyl-iower-alkyi group, particularly 
phenyl, benzyl or indanyl. which is optionally substituted In the phenyl ring by lower alkyi or by a 
lower aikylene chain bonded to two adjacent carbon atome, or a dioxoianylmethyl group, 
particularly (2«2-dimethyl-l,3-dioxolahe-4-yi)methyl, which is optionally substituted in the dioxolane 
25 ring by lower alkyl. or a C2-C6-alkanoyloxymethyl group optionally substituted on the oxymethyl 
. group by lower alkyi. in particular compounds of formula !a are preferred which are characteriz d 
in that R^ is a group fomning a biolabile ester and is hydrogen. 

Particular pr^erred examples of compounds of fonnular la are, e.g. 
30 (3S,2Ti)-3-{i-[2'-carboxy'4-phenylbutyl]-cyclopentane-lKsarbcnyl 
1H-1-benzazeplne-l -acetic acid, (compound la-1); 

(3S,2'R>-3-{1 -[^-(ethoxycarbonyO-A'-phenylbutyll-oyoIopentane-l -carbonytam ino}-2,3,4,5- 
J , , ^ tetrahydro-2-oxo-1 H-1 -benzazeplne-1 -acetic acid, (compound la-2) ; 

(3S,2'R)-3-{ 1 -[2'-(ethoxycarbonyl}-4 -naphthy lbutyl]-cyclopentane-1 -carbonyIamSno}-2,3,4,5- 
. 35 tetrahydro-a-oxo-IH^I-benzazepine-l-acetic acid, (compound la-3); 

and physiolcglcaily acceptable salts of acids or solvates thereof. 

Further particular examples of compounds of fomiular la are, e.g. 
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3-{1-[2'-(ethoxycarbonylH'-Pheny1butyll-cyc(opentane-lK5arbonylam[no}-2,^^^^ 
IH.-HjenzazepinB'l-aoetate-tert-butylester, (compound la-4);. 
'iH[T^-(ethO)^r'bon^^ 

1 H-1-benzazepine-1-aoetle acid, (compound la-5); 
5 (3S,2'R)-3-{1-l2'-6thoxycarbonyl)-4-phenylbutyl]cycloperrtan©-l-cart)onylamino}-2,3,4.5- 

tetrahydro-2-oxo-1H-1-benzazeplne-1-acetate-tert-butylest©r, (compound la-6>; 

(3S,2'R)-3-{1 -[2Hcarboxy-4'-phenylbutyl]oyolop6ntane-1-carbonyiamino}-2,3,4,5-tetrahydrO'2-^ 

1H-1-benzazepine-1 -acetic acid, (compound la-7): 

3-(1-I2-(tert-butoxycarbonyl)-4'-phenylbutyl]cyclopentane«1-caitfonylamlno}-2,3,4^^ 

10 0X0-1 H-i-benzazepine-l-acetate-tert-butylester, (compound la-8); 
3-[l-(2'-carboxy-4-phenylbutyl)eydopenlan8-1-carbonylamlno]-2,'3^ 

benrazapins-1 -acetic acid, (compound ia-9); 

3-(1 -l2'-(tert-butoxycaibonyD-4 -phenylbutyI]eyelopenlane-1 -carbonylamino}-2,3,4,5-tetrahydro-2- 
oxo-IH-1-benzazeplne-l-aceteite-benzylester, (compound la-10>:. 
15 34i-(2'.carboxy-4'H)henylbutyl>oyolopenlane-1-oarbonylaminol-2,3AS-tetrahydfO-2-o^ 
benzazepine-1-aeetate-benzyIester, (compound Iar11); 

3-(1.[2?-(tert-butylcart)onyloxymethoxycarbonyI)-4'-plienylbutyi]cyclopBntane-1-oarbon^^ 
2,3,4,5-tetrahydro-2-oxo-1H-1-benzazepine-1-acetat6-b6nzylester, (compound Ia-12)-, 
3-{1-[2'-(plvaloyioxymethoxycarbonyl)-4'-phenylbulyl]-cyclopentan9-1-carbonylamino}-2,3,4,5- 

20 tetrahydro-2-oxo-lH-1-benza2epins-1-ac6tle acid, (compound la-13); 
' and physiologically acceptable salts of acids or solvates thereof. 

Compounds with structure of formula lb are already known as NEP-inhibftlng compounds 
and In addition slightly endothelin converting enzyme inhibitors (ECE-inhlbitors) from US 
25 5,952,327, said compounds being useful for tiie treatment of the cflseases or conditions referenced 
eupra. Thus, the fawenHon also relateato compounds of the formula lb 

wherein 

3Q _ F^l b i3 iiycirogen or a group forming a biolablle phosphonlo acid ^er, 

R2b ie hydrogen or a group forming a blolabile phosphoric acid ester and 
r3 Is hydrogen or a group f oitnlng a biolabile carboxyllc add ester 
and physiologicaJly acceptable salts ot acids of the formula lb. 
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The compounds, of. the formula lb are sioid derivatives comprising carboxyllc acid a^^ 
phosphonio acid groups which are optronally esterified by groups forming biolablle esters. The 
biolabile esters of the formula lb are prodrugs of the free acids. Depsnding on the administration 
5 fcrm, the biolabile esters or the acids are preferred, the latter in particular being suitable for i.v. 
administration. 

Groups R'^'^ and R^'^ suitable as groups fom^ing biolabile phosphonio acid esters are those 
v/hich can be removed under phy^ological concfitions (n vivo vAih release of the respective phosphonio 

1 0 acid function. For example, groups which are suitable tor this purpose are lower alkyt groups, Cg-Ce' 
alkanoyloxymethyl groups optionally substituted on the oxymethyi group by lower aikyl, or phenyl or 
phenyl-lower a!kyl groups vriiose i^nyl ring ts optior^ly mono- or polysubsKtuted by iowsr alkyi, lower 
alkoxy or by a lower eJkylene chain bonded to two adjacent carbon atoms. If the group R**^ and/or R^b 
forming a biolabile ester is or contains lower alkyI, this can be branched or unbranched and can contain 

15' 1 to 4 carbon atoms, if R''^ and/or R^ are an optionally substhuled alkanoyloxymethyl group, it can 
contain a preferably branched alkanoyloxy group having 2 to 6, preferably 3 to 5, cartxsn atoms and 
can, for example, be a pivalQylc»cymethyl radical (» tert-butytoartx)nyloxymethyl radical), if R**^ and/or 
R^^ are an option^ly substituted phenyl-lower alkyi group, this can contain an alkylene chain having 1 
to 3, preferably 1, carbon atoms. If the phenyl ring Is substituted by a lower alkylene chain, this can 

20 contain 3 to 4, In particular 3, carbon atoms and the substituted phenyl ring is in particular indanyl. 

Suitable groups R^ for compounds of fomnula lb forming biolablle cartx>xyliG add esters are 
those which can be cleaved under physiologioal conditions In vivo with release of the carboxylic acid. 
For example, those suitable for this purpose are lower alkyi groups, phenyl or phenyl-lower alkyl groups 

25 optionally mono- or polysubstituted in the phenyl dng by lower alkyl or lower alkoxy or by a lower 
alkylene chain bonded to two adjacent carbon atoms, dioxolanylmethyl groups optionally aub^tuted en 
the dimolane ring by lower alkyl or C2-C6-^ll^n^<^'^^^yi O^^ups c^onally substituted on the 
oxymethyi group by lower all^. if the group forming a biolabile ester is or contains tower alkyl, this 
can be branched or unbranched and can contain 1 to 4 carbon atoms, if the group forming a biolabile 

30 ester is an opttonally siA>$tituted phenyl^^ower alkyl group, this can contain an alkylene chain having 1 to 
3, preferably 1, carbon atom(s) and is preferably benzyl. If the phenyl ring is substituted by a lower 
alkylene chsdn, this can contain 3 to 4, preferably 3, carbon atoms. If R^ is an optionally sub^tuted 
alkanoyloxymethyl group, this can contain a preferably branched alkanoyloxy group having 2 to 6. 
preferably 3 to 5, carbon atoms and can be, for example, a pivaloyioxymethyl radical. 

^ . 35 

According to the invention, the compounds of the fonmula lb and their salts and biolabile esters 
may be obtained in a manner known per se in the state of the art. 
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Suitable phydologiosdly acceptable salts of adds of fte formula lb are in each case thetr alkali 
metal, alkaline earth melal or am monium s alts, for example their sodium, potassium or omum aalte or_ 
salts with physiotegioally acceptable, pharmacolo^ly neutral organic amines such as, for example, 
diethylamine, tert-butylamine or phenyHower alkylamlnes sutfi as a-methylhenzylamlne. 

5 

The compounds ot the tormula lb contain a chlra! carbon atom> namely the carbon atom 
canying the amide side chain fn the ^po^tion of the benzazepine stojcture- The compounds can thus 
be present in two optically active stersoisomeric fonns or as a racemate. The present invention includes 
both the racemio mixtures and the isomericaily pure compounds of the fonrtula I- tf R"*^ and R^b in 
10 compounds of the fonrtula lb are not hydrogen and in each case have different meanings, the 
phosphorus atom of the phosphonic add group can also be ohinal. The Invertllon also relates to the 
Isomer mixturss and isomericaBy pure compounds of the formula I formed as a result of chiral 
■ ' phosphoric atoma 

15 Prefered compound of formula lb are those, in which stands for hydrogen or lower 

alkyip e.g. C-i-C4-alkyl, In particular Ci-Ca"^^^- physiologically acceptable salts of acids of 
the formula lb. 

Particular examples of compounds of formular lb are, e.g. 
' 20' ' Benzyl (3S)-3K1<fiben2ylphosphonomethyl-cyolopentane-l-<»rbonylamjno)-2.^ 
1H-1-benzazepine-1-acetate, (= compound lb-1); 
(3S)^(l-Phosphonomethyl-cyclopentane-lK5arbonylamino)-2,3,4,5-tet^^ 

benzazeptne-1 -acetic acid, (= compound lb-2); 
Benzyl (3S)-3-(1-ben2ylethylphosphorK>methylK:yclopentane-lK5a^ 
25 oxo-1 H-1-ben2a2epine-1-acetate, (= compound lb-3); 

Ethyl (3S)-3-(1"benzylethylphosphonomethyl-eydopentane-1 -carbonylamino)-2,3,4,5-tetrahydro-2- 
■ ' • oxo-1 H-l-benzazepine-l-acetate, (= compound lb-4); 

Ethyl (3S)-3-(1-ethylphosphonomethyI<ydopentane-1-oarbon^amlTO^ 

benzazepine-1-acetate, (= compound Ib^); 
30 Ethyl (3S)-3-[1 -(plvaI<vloxy methylethyipho8phonomethyl)-cyolopentane-l -carbonylaminol-2,3,4,5- 
tetrahydro-2-oxo-1 H-benzazepine-1-acetate, (= compound lb-6); 

Ethyl (3S)-3-[1-{5-indanytethylphoaphonomethyl)-cyclopentane-1 -carbonylaminol-2,3,4,5-tetrahydro-2- 

oxo-1 H-benzazepine-l-acetate, (= compound lb-7); 
' tert-Butyl (3S)-3-(1-ben2ylethylphosphonomethyl-cydopentarie-1-carbonylamino)-2,3,4,5ptelm 
35 oxo-1 H-1-benzazepine-1 -acetate, (= compound lb-8); 

Benzyl (3S)-3-(l-ethylphosphonomethyJ-cyclop6ntane-1-carbonylamino>72,3,4,54e^^ H- 

benzazepine-1-acetate, {= compound it>-9); 
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Benzyl (38)-3-(l-cl[efthylphosphonometh^-1 •<:ydopemane-1<afbonylamino)-2A4,5-tetrahydro-2-ox^ 
lH-benzazepine-1 -acetate, (= compound lb-10); 
(3S)-^(1-D^ethylp^K}8phonQmethyl-cyclopentans-1'^carbonylamino)^^^ 
benzazepine-l -acetic acid, (= compound lb-11); 
; 5^ Ethyl (3S>-3-(lKliethylphosphonomethyl-cyclopentane-lK5artx>nylami^ 
benzazepine-1*aoetate. (s compound lb-12}; 

Ethyl (3S)-3-(l -pho^honomethyt-cyclopentane'l -caitx)nylamlno)-2,3»4^tetrahydro-2-oxo-1 H-1 - 
benzaze(dne-1 -acetate, (^i^ compound lb-13); 

Benzyl (38)-aK1i)ho8phonomethyi<ytiopentane-l-carbonyIamino}-2,3,^ 
1 0 benzazepne-1-aoetate, compound ib-14); 

Benzyl (3S)-3-(1-<iRsopropylph08phonomethyl«GycIopentane-l -carbonylarrUno)-2,3A5-tetrahydro-2-oxo- 
.,1H-1*enzazepine-i-acetate, (a compound ib-16); 

Ethyl (3S)-3-(1 •benzyli&opropylphosphonomethyi-oyolopentane-l -cartx)nylamino)-2,3 A&-tetrahydrc>^2- 
0X0-1 H-1 -benzazepino^l -acetate, (= compound lt>-16}; 
1 5 tert-Butyl (3S)-3-(i -ethyIpho$phonomethyl-cyclopenlane-1-caitonylamlno)-2,3A5-t^rahyd^ H- 
Usenzazepine-l-acetate, (= compound Ib-17); 

tert-Butyl (38)-3-[1 -{plvaioyloxymethyl-ethyiph08phonomethyl)-Gyclopentane-1 -cartx)nylamIno>2,3|4.5- 

t6trahydro-2-oxo*1H-benzazepine-1 -acetate, (-compound Ib-18); 
. tart-Butyl (38)-3-(l-phosphonomethylK7Clopen(tane-1-carbon^amirio)-2^ 
20 benzazep[ne-1-acetato. (== compound Ib-ig); 

and physiologically acceptable salts of acida thereof. 

Particular preferred examples of compounds of f ormular lb are* e.g. compound lb-2, 
compound lb-8, compound Ib-18 or compound lb-19, most preferably compound lb-8, and 
25 physiologically acceptable salts of acids thereof. 

The present Invention for the first time provides evidence that, in addition to ECE--1 
metalloprotease known previously in the state of the art, the IGS5 type of endotheiin converting 
enzyme also qualifies to be a metalloprotease \A/h1ch is particularly involved in the cleavage of big- 

30 ET to ET-1. Therefore! these findings according to the present invention provide new and 
interesting prospects regarding Improved therapeutical concepts for the treatment and/or 
prophylaxis of various diseases influenced and/or implied by IGS5 mediated cleavage of big-ET to 
ET-1. as the present Invention suggests the identification and use of therapeutically active 
compounds that l.a. specifically inhibit IGS5 type metalloprotease, rather than to look for and to 

35 use compounds binding to previously Icnown ECE-1 . 

It needs to be stressed that the compounds with stnioture of formula la or formula lb 
mentioned above were originally selected in the state of the art on the basis of th ir NEP"inhibitory 
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activity. Thus, the very high potency towards IQ85 activity In vitro surprisingly found for these 
^ compounds according to the present invention Is parallele d by the capability of ^id compounds to 
substantially lessen the pressor effect of big-ET in anaesthetised rats. 



5 in conclusion, the Investigations according to the present invention have led to the finding 

of a novel ECE/NEP-like metalloprotease that efficiently cleaves bIg-ET and is sensitive not only 
to the known endothelin converting enzyme inhibitor phosphoramidon, but surprisingly also to a 
number of defined metalloprotease inhibitors with stnictures of formula I, preferably with a 
' ' ^ stmtcture of formula la or formula lb. it Is therefore conceivable that IGSS may play a role in the 
10 production of ET-1, and that compounds with aftruclures such as formula I, preferably such as 
formula la or formula lb, may exert their in vivo effects by inhibiting this nevidy identified IQS5 
metalloprotease enzyme. 

Therefore, further studies elucidating tissue dietributlon, physiological function and 
15 pathophysiological role of IGSS in various diseases, preferably in hypertension, renal disease and 
' ' 'heart failivre, have been Initiated in the context of the present Invention with compounds showing 
combined or concurrent NEP/IQ85 Inhibitory activity. 

In a double-blind placebo-controlled clinical study involving thirteen healthy volunteers 

20 compound ld>2 dose-dependently Inhibited the big-ET-induced pressure response and showed a 
clear dose related increase in ANP levels, indicative of its NEP-inhibitory propertSea ET-1 levels 
did hot increase as would have been expected from a selective NEP inhibitor, whereas bIg-ET 

' ' ' levels were Increased dose dependently in the compound ld-2 groups compared to placebo group» 
indfcating that the breakdown of big-ET was also inhibited. To proof the concept of clinical efficacy 

25 and safety of compound la-2 In mani 6 clinical trials were conducted In healthy volunteers and 2 
proof of concept trials were conducted In patients; One randomized, placebo-controlled double- 
blind trial in patients with hypertension (N^idl) and one open, baseline controlled pilot trial in 
patients with congestive heart failure (N=:2g). Results showed evidence of neutral endopepttdase 
(NEP) Inhibition by significantly increased and sustained plasma concentrations of ANP and it's 

30^ ' ^second messenger cGMP in both volunteers and patients following oral dosing with compound la- 
2. Furthermore, results in patients with congestive heart failure showed a significant positive 
correlation between log plasma concentrations of compound la-1 (the active metabolite of 
compound la-2) and plasma levels of blg-ET following compound la-2 administration (p<0.001). In 
fact plasma levels of big-^ET tended to increase following compound la-2 administration from 

35 baseline (200mg: 4.9 to 6.5 fmoi/ml (+32.6%); 400 mg; 2.3 to 3.5 fmol/ml (-^56%)), supporting the 
concept of activity of orally administered compound ia-2 to prevent cleavage of blg-ET. Most 
' importantly, compound la-2 has demonstrated first evidence of significant and olfnicaliy relevant 
anti-hypertenstve activity in a recently completed 4-week study (N=igi) in patients with WHO 
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' . f . grade l-ll hypertension. In the Intent-to-treat patient population (ITT), office diastolic blood 
pressure versus placebo decreased by -6.9 mmHg (last value under treatment; p<0.001) and 
office systolic blood pressure versus placebo decreased by --9.2 mmHg (last value under 
treatment; p=:0.003) at the highest dose investigated (200mg bid). This observation Is of particular 
5 importance as pure NEP inhibitors have been demonstrated to increase ET-1 and consequently 
rise rather than decrease blood pressure. 

! ; . ; ; { Further studies are planned to investigate the dose-response relatibnshrp of compound (a« 
2 on cardiac hemodynamic parameters in patients with congestive heart failure, and to Investigat 
10 the time course of anti-hypertensive effects following once daily dosing In patients with 
hypertension. 

IGS6 lUletalloproteases in the Context of the Invention 

1.5. I In the context of the present invention reference ts made to IGS5 polypeptides (or [GS5 

enzymes or 1GS5 metalloproteases, e.g. to IQSSPROT, IQS5PR0T1 or IGS5PROT2, 
respectively), in particular to human IGS5 polypeptides (or human IGS5 enzymes). The IGSS 
polypeptides may pertain to polypeptides, in particular to human ^ecies polypeptides, comprising 
an amino acid sequence which has at least 70% identity, preferably at least 80% and in particular 

20 at least 85 % identity, more preferably at least 90% identity, yet more preferably at least 95% 
identity, most preferably at least 97-99% identity, to one of tfiat selected from the group of SEQ ID 
. : NO:2, SEQ ID lstO:4 SEQ and SEQ ID N0:6. Such polypeptides Include those oomprlsing a iG85 
polypeptide which is identical to one of the amino acid sequences selected from the group of SEQ 
ID NO:2, SEQ ID NQ:4 SEQ and ID NO:6. 

25 

Such polypeptides also include those IGSS polypeptldeSi In particular human IGS5 
polypeptides, having an amino acid raquence of at least 70% Identity, preferably at least 80% and 
in particular at least 85 % Identity, more preferably at (east 90% identity, yet more preferably at 
i least 95% identity, most preferably at least 97-99% identity, to one of the amino add sequences 
30 selected from the group Of 8EQ ID NO:2, SEQ ID NO:4 SEQ and ID NO;e. Such polypeptides 
include the IGS5 polypeptides which are identical to one of the amino acid sequences selected 
f n^m the group of SEQ ID NO:2, of SEQ ID NO:4 and SEQ ID NO:6. 

Further polypeptides of the present invention include isolated IGSS polypeptides 
35 comprising the sequence contained In one of SEQ ID NO;2. SEQ ID NO:4 SEQ and ID NO:6, and. 

The IGS5 polypeptides in th context of the present Invention are members of the 
neprllysin metalloprotease family^ and (n particular they are human species polypeptides. They are 
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of interest because several dysfunctior\$, disorders or diseases have been identified above and in 
which these newly identified metalloproteasee play a critical role In the pathology of the disease. 

Thus, according to the present invention it was found that the IQSS polypeptides may be 
involved In the metabolism of biologically active peptides, and in particular that these IGS5 
polypeptides are metalloprotease type enzymes which may act on a variety of vasoactive 
peptides. Vasoactive peptides known in the state of the art are e.g. such like atrial natriuretic 
peptide (ANP), bradyklnin, big endothelin (big ET-1), endothelin (ET-I), substance P, and 
anglotensin-1 Furthermore, It was found that the IQSS ectodomain, which is a novel human 
metalloprotease, efficiently hydrolyzes e.g, in vitro a variety of said vasoactive peptides. In 
particular big-ET-1, bradykinin and substance P. 

The IGS5 metalloprotease type enzymes may be inhibited by reference compounds that 
are used to determine the inhibition properties with regard to en^mes having ECE/NEP- 
15 characteristics, e.g. inhibition by compounds such like phosphoramidon. But no inhibition of IGISS 
Is observed by reference compounds that selectively Inhibit NEP. e.g. no Inhibition of 1885 by 
compounds such as thion:>hanp or by reference compounds that selectively Inhibit ECE, e.g. no 
inhibition of IQS5 could be otassn/ed for compounds such as 8M-19712 (Sumitomo, supra). 

20 Inhibition of IGS5 could be observed at higher concentrations only for reference 

compounds that Inhibit NEP/ECE, e.g. an example Is the NEP/ECE Inhibitor OGS-35066 (De 
Lombart et al., supra). The inhibition data of these reference compounds with regard to the 
Inhibition of the IGS5 metalloprotease type enzymes of the present invention are further described 
in the experimental part below. 

' ' ' The 1GS5 polypeptides of the present invention can be prepared In any suitable manner. 
Such polypeptides Include isolated naturally occurring polypeptides^ recombinantly produced 
polypeptides, synthetically produced polypeptides, or polypeptides produced by a combination of 
these methods. Means for preparing such polypeptides are well understood in tiie art. Thus. In an 

30 example the IGS5 metalloprotease may be generated by methods particularly described in the 
copending international patent application PCT/EP 00/11532, which is incorporated by reference 
herein with regard to its entire content, especially with regard to the homology cloning of the 

' ' human IGS5 gene and to the expression of the conesponding human IGS5 protein. 



"5- 




35 IGS5 polynucleotides encoding said IG85 metalloproteases may also be obtained, using 

standard cloning and screening techniques, from a cDNA library derived from mRNA in cells of 
human testis tissue, using the expressed sequence tag (EST) analysis (Adam , M.D., et al. 
Science (1991) 252:1651-1656; Adams, M.D, et at.. Mature, (1992) 355:632-634; Adams. M.D., et 
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a!„ Nature (1995) 377 Supp:3-174). IGS5 polynucleotides can also be obtained from natural 
- souroes-such as. genomic DNA libraries or can be synthesized U8ing„well known and commercially 
available techniques (e.g. F.M. Aueubel et al., 2000, Current Protocols In Molecular Biolofly). 

5 When IGS5 polynucleotides are used for the recombinant production of the IGS5 

polypeptides, the polynucleotide may Include the coding sequence for the mature polypeptide, by 
itself; or the coding sequence for the mature polypeptide in reading frame with other coding 
sequences, such as those encoding a leader or secretory sequence, a pre-, or pro- or prepro- 
protein sequence, or other fusion peptide portions. For example, a marker sequence whk>h 

10 facilitates purification of the fused polypeptide can be encoded. For example, the mark r 
sequence may preferably be a hexa<*histidine peptide, as provided in the pQE vector (Qiagen, Ino.) 
and described in Gentz et al., Proo Natl Acad 8ci USA (1989) 86:821-824, or is an HA tag. Th 
polynucleotkle may also oontain non-coding 5' and 3' sequences, such as transcribed, non- 
translated sequences, spllting and polyadenylation signalSi ribosome binding sites and sequences 

15 that stabilize mRNA. IG85 polynucleotides which are identical or sufficiently identical to a 

' ' nucleotide sequence contained in one of SEQ ID NOil, 8EQ ID NO;3 or 8EQ ID NO:5, may be 
used as hybridization probes for cDNA and genomic DMA or as primers for a nucleic add 
amplification (PCR) reaction, to Isolate fullHength cDNAs and genomic clones encoding IGS5 
polypeptides and to isolate cDNA and genomic clones of other genes (including genes encoding 

20 paraloge from human sources and orthologs and paralogs from species other than human) that 
have a high sequence similarity to one of SEQ ID NO:1, SEQ ID NO:3 or SEQ ID NO:5. Typically 
these nucleotide sequences are at least 70% identical, preferably at least 80% and in particular at 
least 85 % identical, more preferably at least 90% identical, most preferably at least 95% identical 
to that of the referent The probes or primers will generally comprise at least 15 nucleotides, 

25 preferably, at least 30 nucleotides and may have at least 60 nucleotides. Particularly preferred 
probes will have between 30 and 50 nucleotides. Partlculariy preferred primers will have betwe n 
20 and 25 nucleotides. 

An IGS5 polynucleotide encoding an IG85 polypeptide, in particular a human 1GS5 
30 ' polypeptide, may be obtained by a process whtoh comprises the steps of screening an appropriate 
library under stringent hybridization conditions with a labeled probe having the sequence of one of 
SEQ ID NO: 1, SEQ ID NO:3 or SEQ ID NO:5, or a fragment thereof; and isolating full-length 
CDMA and genomic clones containing said polynucleotide sequence. Such hybridization 
techniques are well known to the skilled artisan. Pretended stringent hybridization conditions 
35 include overnight incubation at 42 in a solution comprising: 50% fortnamide, SxSSC (l50mM 
NaCI, 15mM trisodium citrate), 50 mU sodium phosphate (pH7.6), 5x DenhardTs solution, 10 % 

• ' • J 

dextran sulfate (w/V), and 20 pg/ml denatured, sheared salmon sperm DNA; followed by washing 
the filters In 0.1 x SSC at about 85 ^C, Thus, iGS5 polynucleotides may be obtained by screening 
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an appropriate library under stringent hybridization conditions with a labeled probe having the 
setiuenQe_of„Qne-Of.SEQ ID.NQilr.SEQ ID N0:3 or SEQ ID NOr5._orjtJragment the^^^^^ 

The skilled artisan will appreciate that, in many cases, an isolated cDNA sequence will be 
5 Incomplete, In that the region coding for the polypeptide is cut short at the 5' end of the cDNA. This 
" - is a consequence of reverse transcriptase, an enzyme with inherently low ^'processlvity" (a 
measure of the ability of the enzyme to remain attached to the template during the polymerisation 
reaction), falling to complete a DNA copy of the mRNA template during 1st strand cDNA synthesis. 
There are several methods available and well known to those skilied in the art to obtain full-length 
1 0 cDNAs, or extend short cDNAs, for example those based on the method of Rapid Amplification of 
cDNA ends (RACE) (see, for example, Frohman et al., PNAS USA 85, 8998-9002, 1988). Recent 
modifications of the technique, exemplified by the MarathonTM technology (Clontech Laboratories 
- Inc.) for example, have significantly simplified the search for longer cDNAs. In the MarathonTM 
technology, cDNAs have been prepared from mRNA extracted from a chosen tissue and an 
15 "adaptor^ sequence ligated onto each end. Nudelo acid amplification (PCR) is then carried out to 
amplify the "missing" 5' end of the cDNA using a combination of gene specific and adaptor ^cific 
oligonudeotide primers. The PCR reaction is then repeated u^ng "nested" primers, that is, primers 
designed to anneal within the ampirfied product (typically an adaptor specific primer that anneals 
further 3' in the adaptor sequence and a gene ^secific primer that anneals further 5' tn the known 
' 20 * • gene sequence). The products of this reaction can then be analyzed by DNA sequencing and a 
full-length cDNA constnjcted either by joining the prcduct directly to the existing cDNA to give a 
complete sequence, or carrying out a separate full-length PCR using the new sequence 
information for the design of the 5* primer. 

25 Recombinant 1GS5 polypeptides may be prepared by processes well known In the art from 

genetically engineered host cells comprising expression syetenis which comprise an IGS5 
' \ '"; . polynucleotide or polynucleotides. Host ceils which are genetically engineered with such 
exprestion systems may be used for the production of IGS5 polypeptides by recombinant 
techniques. Ceil-free translation systems can also be employed to produce such IG85 proteins 

30 udng RNAs derived from IGSS DNA constructs. Introduction of IGS5 polynucleotides into host 
cells can be effected by methods described in many standard laboratory manuals, such as Davis 
et al., Basic Methods in Molecular Biology (1986) and Sambrook et al*, Molecular Cloning: A 
Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. 
(1989). Such methods Include, for instance, calcium phosphate transfection, DEAE-dextran 

35 mediated transfection, transvection, microinjection, catlonic lipid-mediated transfection, 
lectroporation, transduction, scrape loading, ballistic introduction or infection. Representative 
examples of appropriate hosts include bacterial cells, such as Streptococci, Staphylococci p E. coll. 
Streptomyces and Bacillus subtilis cells: fungal cells, such as yeast cells and Aspergillus ceils; 
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insect cells such as Drosophila 82 and Spodoptera Sf9 cells; animal cells such as CHO, COS, 
HeLa, C127,3T3, BHK, HEK29aand.Bov»s melancma_celte^^^ . 

A great variety of expression systems can be used, fcr instance, chromosomal, episomal 
5 and viru^-derived systems, e.g., vectors derived from bacterial plasmlds, from bacteriophag , 

j.j^ from transposons, from yeast episomes, from Insertion elements, from yeast chromosomal 
elements, from viruses such as baculoviruses, papova viruses, such as SV40, vaccinia viruses, 
adenoviruses, fowl pox virusesi pseudorabies viruses and retroviruses, and vectors derived from 
combinations thereof, such as those derived from plasmid and bacteriophage genetic elements, 

10 such as cosmlds and phagemids- The expres^on systems may contain control regions that 
regulate as well as engender expression. Generally, any system or vector which is able to 
maintain, propagate or express a polynucleotide to produce a polypeptide in a host may be used. 
. The appropriate nucleotide sequence may be inserted into art expression system by any of a 
variety of well-known and routine techniques, such as« for ex^^ 

15 ai., Molecular Cloning, A Laboratory Manual (supra). Appropriate secretion signals may be 
incorporated into the desired polypeptide to allow secretion of the translated protein Into the lumen 
of the endoplasmic reticulum, the periplasmio space or the extracellular environment. These 
signals may be endogenous to the polypeptide or they may be heterologous eignals, i.e. derived 
from a different species. 

If an polypeptide is to be expressed for use in screening assays, Generally it is possible 
that the IG85 polypeptide is produced at the surface of the cell or altematively in a soluble protein 
form. If the 1GS5 polypeptide Is secreted into the medium, the medium can be recovered in order 
to recover and purify the IGS5 polypeptide. If produced intracellulariy, the cells must first be lysed 

26 before the IGS5 polypeptide is recovered. If the 1QS5 polypeptide Is bound at the surface of th 
cell (membrane bound polypeptide), usually membrane fractions are prepared in order to 
accumulate the membrane bound IGSS polypeptide, IGS5 polypeptides can be recovered and 
purified from recombinant cell cultures by welt-known methods Including ammonium sulfate or 
ethanol precipitation, add extraction, anion or cation exchange chromatography, phosphoceilulose 

30 chromatography, hydroi^obio interaction chromatography, affinity chromatography, 
hydroxylapatSte chromatography and lectin chromatography. Most preferably, high performance 
liqdd chromatography is employed for purification. Well known techniques for refolding proteins 
may be employed to regenerate active conformation when the pol^eptide is denatured during 
, intracellular synthesis, isolation and or purification. 

'3^ ■ • 

Isolated IGSS poiynucleotides, in particular isolated human IGSS polynucleotides, that 
may be used to generate an IGSS polypeptide usually comprise a nucleotide sequence that has at 
least 70% identity, preferably at least 80% and in particular at least B5 % identity, mor pr ferably 
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at least 90% identity, yet more preferably at leaat 95% Identity, to a nucleotide sequence encoding 
one of the polypeptides selected from the group of SEQ ID N0:2, SEQ ID NO:4*and SEQ ID 



5 and those with at least 99%, in particular 99-9%, identity are most highly prefen'ed. For example, 
such Isolated, in particular human, 1GS5 polynucleotides that may be used to generate IGS5 
polypeptides include nucleotide sequences which have at least 70% Identity, preferably at least 
80% and in particular at least 85 % identity, more preferably at least 90% Identity, yet more 
preferably at least 95% Identity, over the entire length to one of the nucleotide sequences selected 

10, ,from the group of SEQ ID NO:1, SEQ ID NO:3 and 8EQ ID NO: 6. In this regard^ IGSS 
polynucleotides which comprise or have a nucleotide sequence of at least 97% identity to one of 
the nucleotide sequences selected from the group of SEQ ID NO:1, SEQ ID NO:3 and SEQ ID 
N0:5 are highly preferred, whilst those With at least 98-99% identity, are more highly preferred, 
bM those with at least 99%, in particular 99.9%, Identity are moat highly preferred. The IGSS 

15 polynucleotide sequence of SEQ ID NO:1 (designated ''IGSSDNA") is indicated in Table 1 
i^presenting a cDNA sequence from human origin (Homo sapiens) with a length of 2076 
nucleotides and comprises a poliqDeptlde encoding sequence (from nucleotide no. 1 to no. 2073) 
encoding a polypeptide of 691 amino acids, the polypeptide of SEQ ID NO:2 (designated 
"IQS5PROT0 which is indicated in Table 2. The nucleotide sequence of SEQ ID NO:3 (designated 

20 "IQSSDNAVO Is Indicated in Table 3 representing a cDNA sequence from human origin (Homo 
sapiens) with a length of 2340 nucleotides (including the stop codon tag) and comprises a poly- 
peptide encoding sequence (from nucleotide no. 1 to no. 2337) encoding a polypeptide ot 779 
amino acids, the polypeptide of SEQ ID NO:4 (designated "IGSGPROTI") which is indicated in 
, Table 4. The nucleotide sequence of SEQ ID NO:5 (designated "IG85DNA2^ is indicated in Table 

25 ' 5 representing a cDNA sequence from human origin (Homo sapiens) with a length of 2262 
nucleotides Oncluding the stop codon tag) and comprises a polypeptide encoding sequence (from 
nucleotide no. 1 to no. 2259) encoding a polypeptide of 753 amino adds, the polypeptide of SEQ 
ID NO:6 (designated "IGS5PROT2'') which is indicated in Table 6. 



Compounds with Combined or Concurrent Selective NEP/IGSS-lnhibitory Activity as 
New Therapeutical Concept 

The findings of the present Invention have shown that IGSS metalloproteases. e,g, also in 
combination with at least one other metalloprotease such as in particular NEP, and optionally in 
35 addition ECE and/or ACE, are responsible for one or more biological functions related to the 
diseases mentioned herein before. Thus, In its broadest a^ect th invention g nerally provides 
new therapeutic concepts for the treatment of said diseases, as stated already above, by 
suggesting for the first time to use compounds with combined or concurrent inhibitory activity on 




n6:6. over the entire coding region. In this regard, polynucieotides which have at least 97% 

' i ' 

' identity are highly preferred, whilst those with at least 98-99% identity are more highly preferred, 
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neutral endopeptldase (NEP) and on V^b metalloprotease IGSSt or a pharmaceutically acoeptable 
salt or splvate-or biolabile ester th reof, for the manufacture of a medicament (pharmace^^ 
... ^composition) for treating a larger mammal, preferably a human, suffering from or being 
susceptible to a condition which can be alleviated or prevented by combined or concurrent 
5 inhibition of NEP and IGSS. 

Such compounds useful according to the invention in that they concurrently inhibit the 
function of the IGSS metalloprotease and of NEP may be identified by screening methods using 
tGS5 metalloprotease, and optionally NEP, in an appropriate enzyme inhibition assay format. 
10 ,Such enzyms inhibition assay fomnats are described in more detail In the experimental section 
' below. For Identification of compounds with combined or concurrent selective NEP/IGSS-inhlbltory 
activity candidate compounds may be testet separately In both, an NEP-lnhib!tion assay and IGS5- 
inhlbrtion assay. NEP/IGS5-lnhibttory compounds may be Identified from a variety of sources, for 
example, cells, cell-free preparations, chemical libraries, and natural product mbctures. 

16 

The screening method may simply measure the influence of a candidate compound on the 
activity of the polypeptide excreted into a culture medium, or on cells or membranes bearing the 
polypeptide. Alternatively, the screening method may involve competition with a competitor. 
Further, these screening methods may test whether the candidate compound results in a signal 
20 generated by activation or inhibition of the polypeptide, using detection systems appropriate to the 
activity of the polypeptide excreted into a culture medium or to the ceils or membranes bearing the 
polypeptide. Inhibition of polypeptide activity Is generally assayed in the presence of a Known 
substrate and the effect of the candidate compound is observed by altered activity, e.g. by testing 
v^ether the candidate compound results in inhibition of the polypeptide. For example, the 
25 screening methods may simpfy comprise the steps of mixing a candidate compound with a 
solution containing a pol^ptide of interest in the context of the present invention, and a suitable 
substrate to form a mixture, measuring the polypeptide activity in the mbcture, and comparing the 
polypeptide activity of the mbcture to a standard without candidate compound. 

30 The present invention also enables the person sidlted in the art to identify compounds, e.g. 
candidate compounds, by means of screening methods involving the findings of the present 
invention, said compounds may reveal as prospective drug candidates In particular with respect to 
dysfunctions, disorders or diseases that are referenced already above, it wilt be readily 
appreciated by the skilled artisan that an IQS5 metalloprotease may also t>e used in a method for 
35 the structure-based design of IGS5 inhibitory compounds, byr 

(a) determining or using in the first instance the three-dimensional structure of th 1GS5 
metailoprotease; 
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(b) d ducing the three-dimensional stnjcture for th likely reactive or binding stte(8) of an IGS5 

mhlblton 

(c) synthesizing cancBdate oompounds that are predicted to bind to or react with the deduoed 

. binding or reactive site; and 

5 (d) testing whether the candidate compounds are Indeed IGS5 Inhibitors. 
It will be further appreciated that this will normally be an iterative process. 

Today, medicinal chemists are well aware of modem strategies for planning and performing 
organic synthesis in order to generate new substances or compounds that are worth to be 

10 investigated for potential physiological or phamfiacological properties, and which compounds 
, therefore promise to prove as prospective new drug candidates for the treatment and/or 
prophylaxis of specific dysfunctionSp disorders or diseases. Furthemore, today It is common to 
provide compound libraries by means of combinatorial chemistry, e.g. In particular of general and 
of "directed" chemical or compound libraries. In which the structure and the variations of 

15 pharmacophore groups and the residues or substltuents are known to the ooneemed artisan. If 
chemical libraries or compound libraries with still unknown structure of the compounds are 
investigated in screening assays, potential prospective compounds, e.g. candidate compounds, 
neverthefess, may easily be analysed in their stmctur© and chemical properties by todays well- 
established analytical means such as e.g. mass spectroscopy, nuclear magnetic resonanccj 

20 infrared spectra, melting points, optical rotation if chlral oompounds are involvedi and elemental 
analysis. 



Thus the invention also pertains to a process for preparing a candidate compound with a 
defined chemical structure capable of inhibiting the IGS5 polypeptide, said process is comprising 
25^ the manufacture of a compound or of a pharmaceutically acceptable salt or bioiablte ester thereof 
'by means of chemteal synthesis, provided that the activity of the compound to inhibit the IG85 
polypeptide is identifiable by a screening method, e.g. such as described in the ^perlmental 
section of the present invention. 

30 For details of e.g. chemical organic syntiiesis, and e.g. chemical, analytical and physical 

methods see the Handbook "Houben-Weyl" (hfouben-Weyl. "Metiioden der organlschen Chemie^ 
Georg Threme Verlag, Stuttgart, New York) In Its most recent version. 

One embodiment of the present invention pertains to the use of a compound of formula I 
3S as given supra or a pharfnac uticaliy acceptable salt or solvate or blolablle ester thereof » for the 
manufacture of a medicament (pharmaceutical composition) for treating a larger mammal, 
preferably a human, suffering from or being susceptible to a condition which can be improved or 
prevented by combined or concurrent inhibition of 
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a) neutral endopeptldase (NEP) and 

b) of the metalloprotease IQ85 which is a polypeptide comprising an anr^ino acid sequence which 
has at least 70% identity 6 over the entire length to one of the amino acid sequences selected 
from the group of SEQ ID NO:2. SEQ ID NO:4 and SEQ ID NO; 6. 

5 

A preferred embodiment of the present invention pertains to the use of a compounds 
: :accordlng to the invention, in particular compunds with formula I, having combined or concurrent 
Inhibitory activity on 
a) neutral endopeptldase (NEP) and 
10 b) on the metalloprotease IGS5 which is a polypeptide comprising an amino acid sequence which 
has at least 70% identity over the entire length to one of the amino acid sequences selected 
from the group of SEQ ID NO:2. SEQ ID NO*^ and SEQ ID NO;6; 
or a phanmaoeutlcally acceptable salt or solvate or biolablie ester thereof, for the manufacture of a 
. (medicament (pharmaceutical, composition) for treatment and/or prophylaxis of hypertensioa 
15 including secondary forms of hypertension such as renal or pulmonary hypertension, heart failure, 
angina pectoris, arrhythmias, myocardial infarotioni cardiac hypertrophy, cerebral ischemia, 
peripheral vascular disease, subarachnoidal hemorrtiage, chronic obstructive pulmonary disease 
(COPD), asthma, renai disease, atherosclerosis, and pain in colorectal cancer or prostate cancer, 
in larger mammals^ preferably in humans. 

20 

. Compounds of formula I can be prepared according to the dlsclosuro in US 5,677,297 

which is suitable for compounds of formula la and accorcfing to US 5,952,327 which Is suitable for 
compounds of formula lb. 

25 Protein-Ligand Complexes in Drug Design and Lead Structure optimization 

In another aspect the Invention relates to a protein-ligand-complex compriting an iGS5 
polypeptide of at least 70% Identity to one of the polypeptides of SEQ ID N0:2, SEQ ID NO:4 and 
i ID NO:5 and an IGS5-bind>ng compound, preferably a compound with IGS5-inhibltory 

activity of at least ^at of or being comparable to that of compounds of formula i. Such protein-* 
30 llgand*compIexe$ are parttculariy useful in drug design methods, lead stmcture finding, lead 
strocture optimization and modulation methods. The methods are well Icnown in the state of the 
art. For exemplary reference see literaure concerning e.g. combinatorial synthesis and 
multidimensional NMR-spectroscopy and its contribution to the understanding of protein-tigand- 
interactions (Kessler, Angew, Chem. ig97. 109. 857*859; James K. Chen et al., Angew. Chem, 
i 35. 107 (1995), S. 1041-1058). Furthermore see Fesii< (Journal of Medicinal Chemistry, 34 (1991), S. 
. 2937-2945) who describes NMR studies of molecular complexes as a tool In dmg design; and . 
FesiK et al. (Bl chemical Phannacology 40 (1990), S. 161-167) who describe NMR methods for 
detemiining the structures of enzyme/Inhibitor complexes as an aid in drug design. A very recent 
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report of Ross et al. (Journal of Biomolecular NMR, 16: 139-146 (2000)) describes the automation 
of NMR measurements and data evaluation f or sy stematioaHy screening Interactions of small 
molecules with target proteins, e.g. receptors, 

5 Thus, the invention also pertains to the use of a protein-llgand-oomplex comprising an IGS5 

polypeptide of at least 70% Identity to one of the polypeptides of SEQ ID N0:2, SEQ ID NO:4 and 
SEQ ID NO:6 and an IGS5-b!nding compound for the design and modulation or optimization of 
lead structures with IGSS-blnding and IGS5-inhlbttory activity. 

10 Combination Therapy (NEP/IGSS-Inhibitory Compounde and ECE / ACB-lnhibitory 

Compounds) 

* * ' As already Shortly addressed supra^ It may be beneficial to adcfitionally combine 
compounds lowing combined or concurrent NEP/IGS5 inhibHory activity according to the 
Invention, e.g. compounds of formula I, preferably compounds of formula la or lb, with other 
16 individual and/or combined metalloprotease inhibitors than combined NEP/IGS5 Inhibltore. Such 
other metalloprotease inhibitors that may be used in combination with said compounds with 
combined NEP/IGS5 inhibitory activity are for example ACE Inhibitors such as oaptopril, enalapril, 
lisinopril, foslnopril, perindopril, quinapril^ ramipril; furthermore, selective ECE inhibitors such as 
" compound SM-19712 (Sumitomo, supra); selective NEP inhibitors such as thiorphan; dual 
20 NEP/ECE inhibitors such as compound CQS-35066 (De Lombart et al„ J. Med. Cham. 2000, Feb, 
10; 43(3):4a8-504); or mixed inhibitors of these metalloproteases such as omapatrilat or 
sampatrilat. By this type of combination treatment and/or prophylaxis the therapeutic value of the 
compounds with combined or concun^ent NEP/IQS5 Inhibitory activity still may be further 
Increased, in particular with regard to the diseases and/or conditions mentioned above. Therefore 
25 in a further aspect the invention particularly also pertains to a combination therapy and/or 
' combination prophylaxis. By this type of combination treatment and/or prophylaxts the therapeutic 
value of said compounds with combined or concurrent NEP/IG85 inhibitory activity, In patticular of 
compounds with fomtuia \, preferably of compounds with formula la of lb, still may be further 
increased, in particular with regard to the diseases and/or conditions mentioned above. 

30 

Thus, in this respect the invention pertains to the use of a first compound showing 
combined or ooncun'ent NEP/1GS5 inhibitory activity or a pharmaceutically acceptable salt or 
' ' solvate or blolabile ester thereof* as these are described abova with regard to the present 
invention. In combination with at least one additional compound selected from the group of other 
35 " individual and/or combined metalloprotease Inhibitors than the combined NEP/IG85 inhibitors, 
said additional compound preferably being selected from the group of ACE inhibitors, selective 
ECE inhibitors, selective NEP inhibitors, dual NEP/ECE inhibitors, and mixed inhibitors of ttiese 
metaltoproteases, for the manufacture of a medicament (pharmac utical compo^tion) for 
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combination treatment and/or combination prophylaxis of any of the diseases or conditions as 
referenced above In th context of the pres nt Invention* Particularly this use according to the 
present invention of said first compound In combination with at [east one of said additional 
compounds, is characterized in that the first compound compound has a stmcture of formula U 
5 preferably a structure of formula la or of formula lb. as these formulas are referenced above In th 
context of the present Invention. Preferably, the use of eald first compound In combination with at 
least one of said additional compoundSp is further characterized In that the combination is co- 
eff ectlvei preferably synergistlcaiiy effective. 

10 . Furthermore, the invention In this respect pertains to pharmaceutical composition 
(medicament), comprising co-effective, preferably synergistlcaiiy effective, amounts of: 
a first compound with combined or concurrent NEP/IQS5 inhibitory acth^ity or a phamnaceutlcally 
acceptable salt or solvate or biolabile ester thereof, as these are described above with regard to 
the present invention; and of at least one additional compound selected from the group of other 

15 fndividual and/or combined metalloprotease inhibitors than the combined NEP/IG85 inhibitors, 
said additional compound preferably being selected from the group of ACE Inhibitorsp selective 
ECE inhibitors, selective NEP inhibitors, dual NEP/ECE inhibitors, and mixed inhibitors of these 
metalloproteases, for combination treatment and/or combination prophylaxis of any of the 
diseases or conditions as referenced above in the context of the present Invention, in particular 

20 the pharmaceutical composition according to the present invention may comprise co-effective, 
preferably synergistically effective, amounts of said first compound and of at least one of said 
additional compounds, being further characterized In that the first compound compound has a 
structure of formula I , preferably a structure of formula la or of fonnula lb, as these formulas are 
referenced above In the context of the present invention. 

25 

it is selfwplaining to the skilled person that combination therapy and/or combination 
prophylaxis according to the present invention may be achieved by administering to a patient in 
need of such a therapy and/or such prophylaxis the first compound with combined or concunent 
NEP/IQ85 inhibitory activity or a pharmaceutically acceptable salt or solvate or biolabile ester 

30 thereof and the additional compound selected from the group of other individual and/or combined 
, metalloprotease Inhibitors than the combined NEP/IGS5 inhibitors, in a simultaneous manner, 
either by administering a single pharmaceutical oombination preparation or by separate 
pharmaceutic^ preparation for the first and the second compound, in a separate manner, e.g. 
under a given dosage regimen or scheme which may be either continous or sequential, or In a 

35 graded manner, whatever seems suitable with regard to the patients disease or condition to b 
alleviated and/or prevented. 
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Foimulation and Ac&ninfstration 

Th foregoing findings according to the Invention show that combined or ooncurrent 
selective NEP/iGS5-lr^lbitory compounds, optionally In combination With separat ACE- and/or 
ECE'inhibitoty compounds, or their respective phamnaceutically acceptable salts or solvates or 

■ ' ' '5* 'biolablle esters thereof exert a beneficial therapeutic activity. Therefore these compounds, 

optionally in pompination with separate ACE- and/or ECE-inhiibitors. are suitable as medicaments 
for the treatment and/or prophylaxis of hypertension, including secondary tonne of hypertension 
such as renal or pulmonary hypertension, heart failure, angina pectoris, arrhythmias, myocardial 
infarction, cardiac hypertrophy, cerebral Ischemia, peripheral vascular dfeease, subarachnoidal 
10 hemorrhage, chronic obstructive pulmonary disease (OOPD), asthma, renal disease, 
atheroscletoaia. and pain In colorectal cancer or prostate cancer. In larger mainmale, especially In 

■ • : = humans, NEP/KaSS-lnhibitoiy' compounds, optionally In combination with separate ACE- and/or 

ECE-lnhlUtory compounds, may be given by all iorawn administration routes. 

1 5 The composition will be adapted to the route of administration, tor Instance by a systemic 

or an oral route. PrefenwJ fomns of systemic administration include Injection, typically by 
intravenous Injection. Other Injection routes, such as subcutaneous, intramuscular, or 
intraperitoneal, can be used. Alternative means tor ^stemic administration Include transmucosal 
' ■■ ' ; and transdermal administration using penetrants such as bile salts or fusidic acids or other 
20 detergents, in addition compounds can be formulated In an enteric or an encapsulated formulation, 
oral administration may also be possible. Administration of these compounds may also be topl(»l 
and/or localized, in the form of salves, pastes, gels, and the like. 

For administration according to the invention the therapeutically active quantities of the 
25 NEP/ieSS-inhibltory compounds that alleviate and/or prevent the (Sseasas or conditions 
' .' * '• '• mentioned supra in the context of the Invention can t>e contained together vAth customary 
pharmaceutical excipients and^or additives in solid or liquid pharmaceutical fomnulations. 

Examples of solid dosage fomns are such as scdld, seml-soIid, iyophllized powder, tablets, 
30 coated tablets, pills, capsules, powders, granules or suppositories, also in forni of sustained 
release formulations. These solid dosage forms can contain standard pharmaceutical inorganic 
andtor oi^anlo excipients. Such excipients include pharmaceutical grades of mannitol, lactose. 
= i- starch, magnesium stearate, sodium saccharine, talcum, cellulose, glucose, gelatine, sucroM, 

magneaum carbonate, and the like in addition to customary pharmaceufical additives such as 
35 fillers, lubricants or tablet disintegrants. Liquid preparations such as solutions, suspensions or 
emulslona of the active ingredients can contain the usual diluents such as water, oil and/or 
suspending aids such as poly thylene fliycola and such like. Further additives such as 
preservatives, flavouring agents and such litce may also be added. 
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The active ingradlents can be mixed and formulated with the phamnac utical xcipients 
and/or additives in a known manner. For the manufacture of solid^dosage forme, for example, the 
active Ingredients may be mixed with the excipients and/or additives and granulated in a wet or 
: 5: dry process. Granules or powder can be filled directly Into capsules or compressed into tabiet 
cores. If desired, these can be coated in the loiown manner. 

Uquid preparations can be prepared by dissolving or dispersing the compounds and 
optional phanmaceuticai adjuvants, in a carrier, such as, for ^cample, aqueous saline, aqueous 
1 0 dextrose, glycerol, or ethanoi, to f omi a solution or suspension. 

i t . The doses to be administered may differ between individuals and naturally vary depending 

on the type of condition to be treated and ths route of administration. For example, locally 
applicable formulations injectable fomiulations, generally contain substantially less amount of 
15 active substance than systemicaily applicable fomiulations. Thus, the dosage range required 
depends on the Judgment of the attending practitioner, In particular in view of the choice of 
compounds, the route of administration, the nature of the fonnuiation, and the nature of the 
subject's condition. Suitable dosages, however, are in the range of 0.1 -100 vig/kg of subject. Wide 
'-^ , • variations in the needed dosage, however, are to be expected In view of the variety ot compounds 
20 available and the differing efficiencies of various routes of administration. For example, oral 
administration would be expected to require higher dosages than administration by intravenous 
iniection. Variations in these dosage levels can be adjusted using standard empirical routines for 
optimization, as is well understood in the art. 

25 

: vTaMes with IGS5 DNA and IG86 protein sequences 

Table 1: IOS543NA n^SSDNA") Of 8EQ ID NO:1 

T6CACCACCCCTGGCTGC6T6ATAGCAGCT6CCAG6ATCCTCCAGAACAT66ACCC6ACC 
ACGQAACC6T0T0AC0ACTTCTACCAGTTTGCATGCGGAGGCTG6CTGCGGCGCCACGTG 
• ' ATCCCTGAGACCAACTCAAGATACAGCATCTTTGACGTCCTCCGCGACGAGCTGGAGGTC 
ATCCTCAAAGCGGTGCTGGAGAATTCOACTGCCAAGGACCGGCCGGCTGTGGAGAAGGCC 
AGGACGCTGTACCGCTCCTGCATGAACCAGAGTGTGATAOAGAAGCGAGGCTCTCAGCCC 
CTGCTGGACATCTTGGAGGTGGTQGGAGGCTGGCCGGTGGCGATGGACAGGTGQAACQAO 
ACCGTAGGACTCQAGTGGGAGCTGGAGCGGCAQCTGGCGCTGATGAACTCACAGTTCAAC 
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AGGCGCGTCCTCATCGACCTCTTCATCTGGAACGACGACCAGAACTCCAGCCGGCACATC 
ATCTACATAGACCAGCCCACCTTGGGCATGCCCTCCCGAGAGTACTACTTCAACGGCGGC 
^GCAACCGGJ^GGTGCGGGAAGCCT^ 

CGGGAGGATGCAAACCTGCCCAGGGACAGCTGCCTGGTGCAGGAGGACATG^ 
CTG6AGCTGGAGACACAGCTGGCCAA66CCACGGTACCCCAGGAGGAGAGACACGACGTC 
r'i r ATCGCCTTQTACCACCG0ATGGGACTGGAGGAGCTGCAAAGCCAGTTTGGCCTGAAGG6A 
TTTAACTGGAOTCTGTTCATACAAACTGTGCTATCCTCTGTCAAAATCAAGCTGCTC 
GATGAOOAAGTGGTGGTCTATGGCATCCCCTACCTGas^GAACCTTGAAAACATCA 
ACCTACTCAGCCAGGACCU^TACAGAACTACCTGGTCTGGCGCCTQGTGCTGOACCG^ 
GGTAGCCTAAGCCAGAGATTCAAGGACACACGAGTGAACTACCGCyUVGGCQCTQTTTGGC 
ACAATGGTGGAGGAGGTGCGCTGGCGTGAATGTGTGGGCTACGTCAACAGCAACATGGAO 
AACGCCGTGGGCTCCCTCTACGTCAGGGAQGCGTTCCCTGGAGACAGCAAGAGCATGGTC 

• AGAGAACTCATTGACAAGQTQCGGACAGTGTTTGTGGAGACGCTQGACGAGCTGGGCTG6 
ATGGACGAGGAGTCCAAQAAGAAGGCGCAGGAGAAGGCCATGAGCATCCGGGAGCAGATC 
GGGCACCCTGACTACATCCTGGAGGAGATGAACAGGCGCCTGGACGAGGAGTACTCCAAT 
CTGAACTTCTCAGAGGACCTGTACTTTGAGAACAGTCTGCAGAACCTCAAGGT6G6CGCC 
CAGCGGAGCCTCAGGAAGCTTCGGGAAAAGGTGGACCCAAATCTCTGGATCATCGGGOCG 
GCGaTGGTCAAT6C0TTCT>ACTCCCCAAACC0AAACCA6ATT0TATTCCCTQCCGGGATC 
CTCCAGCCCCCCTTCTCCAGCAAGGAGCAGCCACAGGCCTTGAACTTTGGAGGCATTGGG 

' r ATGGTGATCGGGCACGAGATCACGCACGGCTTTGACGACAATGGCCGGAACTTCGACA^ 

AATCGCAACATGATGGATTGGTGGAGTAAC'TTCTCCACCCAGCACTTCCGGOAGCAGTCA 
GAGTGCATGATC7ACCAGTACGGCAACTACTCCTGGGACCTGGCA0ACGAACAGAACGTG 
AACGGATTGAACACCCTTGGGGAAAACAITGCTGACAACGGAGGGGTGCGGCAAGCCTAT 
AAGGCCTACCTCAAGTGGATGGCAGAGGGTGGCAAGGACCAGCAGCTGCCCGGCCTGGAT 
CTCACCCATGAGCAGCTCTTCTTCATCAACTACGCCCAGGTGTGGTGCGGGTCCTACCGG 
CCCGAGTTCGCCATCCAATCCATCAAGACAGAC6TCCACAGTCCCCTGAAGTACAGGGTA 
CTGGGGTCGCTGCAGAACCTGGCCGCCTTCGCAQACACGTTCCACTGT6CCCGGGGCACC 
CCCATGCACCCCAAGQAGCGATGCCGCGTGTGGTAG - 3' 



Table 2: IG86-proteln {"IGS5PROT'') of SEQ ID N0:2 

CTTPGCVTAAARILQmDPTTEPCDDPYQPACGGWLRiUiVIPETNSRYSlPDVLR^ 

ILKAVliENSTAKDRPAVBKARTLYRSCMNQSVIBKRGSQPLLDILEVVGGWW 

TVGLEWSLERQLALMNSQFNRRVLIDLPIWNDDQNSSIIKZ lYIDQPTLGMP 

SNRKVRBAYLQFMVSVATLLREDAOTiPRDSCLVQBDmQVLELETQl^^ 

IAIiYHRMGLEEl-QSQPGUCGFNWTIjFIQTVLSSVKIKI.LPDEEWVYG^ 

TVSARTIQNYLVVTOLVLDRIGSLSQRFKDTRVNYRKALFGTMVEEVR^ 

NAVGSlfYVRBAPPGDSKSMVRELIDKVRTVEVETDDELGWMDEESKKKAQBK/^ 
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GHPDYILBEMNRRLDEEYSNLNPSEDLYFBNSLQNLKVGAQRSliRKLREK^ IGA 
AVWAF YSPMUjTQIVFPAG I LQPPFFSKEQPQ AliNFGGlGMVIGHEITHGFDDNGl^PDK 

NGNWMDWWSNFOTQHF^^^^ 

KAYLKWMAEGGKDQQLPGLDLTHEQLPFINYAQW 
LGSLQNLAAFADTFHCARGTPMHPKERCRW 



Table 3: IGSS-DNA-I ("IG8SDNA1 of SEQ ID NO: 3 

5'- 

ATGGGGAAGTCCGAAGGCCCCGTGGGGATGGTGGAGAGCGCTGGCCGTGCAGGGCAGAAG 
* ' • ^" CGCCCGGGGTTCCTGGAGGGGQGQCTGCTGCTGCTGCTGCTGCTGGTGACCGCTGCCCTG 

GTGGCCTTQGGTGTCCTCTACGCCOACCGCAGAGGGAAGCAGCTGCCACGCCTT6CTAGC 
CGGCTGTGCTTCTTACAGGAGGAGAGGACCTTTGTAAAACGAAAACCCCQAGGGATCCCA 
GAGGCCCAAGAGGTGAGCGAGGTCTGCACCACCCCTGGCTGCGT6ATAOCAGCTGCCAGO 
ATCCTCCAGAACaiTGGACCCGACCACGOAACCGTGTCACGACTTCTACCAGTOT 
GGAGGCTGGCTGCGGCGCCACGfrGATCCCTGAGACCAACTCAAGATACAGCATCTTTGAC 
GTCCTCCGCGACGAGCTGGAGGTCATCCTCAAAGCGGTGCTGGAGAATKTCGACTGCCAAG 
r GACCQQCC6QCTGTGGAGAAGQCCAGGACGCTQTACCGCTCCT0CATGAACCAGAGTGT6 
ATAGAGAAGCGAGGCTCTCAGCCCCTGCTGGACATCTTGGAGGTGGTGGGAGGCTGGCCO 
GTGGCGATGGACAGGTGGAACGAGACCGTAGGACTCGAGTGGGAGCTGGAGCGGCLF^CTG 
OCGCTGATGAACTCACAGTTCAACAGGCGCGTCCTCATCGACCTCTTCATCTGGAACGAC 
GACCAGAACTCCAGCCGGCACATCATCTACATAGACCAGCCCACCTTGGGCATGCCCTCC 
CGAGAGTACTACTTCAACGGCGGCAGCAACCGGAAGGTQCGGGAAGCCTACCTGCAGTTC 
ATGGTGTCAGTGGCCACGTTGCTGCGQGAGGATGCAAACCTGCCCAGGGACAGCTGCCTG 
■ GTGCAG6AGGACATGATGCAGGTGCTG6AGCTGGAGACACAGCTGGCCAAGGCCACGGTA 
CCCCAGGA6GAGAGACACGACGTCATC6CCTTGTACCACCGGA!rGGGACTGGAGGAGCTG 
CAAAGCCAGTTTGGCCTGAAGGGATTTAACTGGACTCTGTTCATACAAACTGTGCTATCC 
TCTGTCAAAATCAAGCTGCTGCCAGATQAGGAAGTGGTGGTCTATGGCATCCCCTACCTC 
CAGAACCTTGAAAACATCATCGACACCTACTCAGCCAGGACCATACAGAACTACCTGGTC 
TGGCGCCTGGTGCT6GACCGCATTOGTAGCCTAAGCCA6AGATTCAAGGACACACGAGTG 
AACTACCGCAAGGCGCTGTTTGGCACAATGGTGGAGGAGGTGCGCTGGCGTGAATG 
GGCTACGTCAACAGCAACATGGAGAACGCCGTGGGCTCCCTCTACGTCAGGGAGGCGTTC 
CCTGGAGACAGCAAGAGCATGGTCAGA&AACTCATTGACAA66TOCOGACA6TGTTTGTG 
GAGACGCTGGACGAGCTG6GCTGGATGGACGAGGAGTCCAAGAAGAAGGCGCAGGAGAAG 
GCCATGAGCATCCGGGAGCAGATCGGQCACCCT6ACTACATCCTGGAGGAGATGAACAGG 
CQCCTGGACGAGGAQTACTCCAATCTGAACTTCTCAGAGGACCn'GTACTTTGAGAACAGT 
CTGCAGAACCTCAAGGTGGGCGCCCAQCGGAGCCTCAGGAAGCTTCGGGAAAAGGTGGAC 
CCAAATCTCTGGATCATCGGGGCGGCGGTGGTCAATGCGTTCTACTCCCCAAACCGAAAC 
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CAGATTGTATTCCCTGCCGGGATCCTCCAGGCCCCCTTCTTCAGCAAGGAGCAGCCACAG 
GCCTTGAACTTTGGAGGCATTGGGATGGTGATCGGGCACGAGATCACGCACGGCTTTGAC 
GACAATGGCCGGAACTTCGA^^ 

ACCCAGCACTTCCGGGAGCAGTCAGAGTGCATGATCTACCAGTACGGCAACTACTC 

GACCTGGCAGACGAACA6AACGTGAACGGATTCAACACCCTTGGGGAAAACATTGCTGAC 

AACGGAGGGGTGCGGCAAGCCTATAAGGCCTACCTCaAGTGGATGGCAGAaGGTGQC^ 

GACCAGCAGCTCCCCGGCCTGGATCTCACCCATGAGCAGCTCTTCTOCATGAACTACGCC 

CAGGTGTGGTGCGGGTCCTACCGGCCCGAGTTCGCCATCCAATCCATCAAGACAOACGTC 

CACAGTCCCCTGAA6TACAGGGTACT6GGGTC6CT0CAQAACCT6GCCGCCTTC6CAGAC 

ACGTTCCACTGTGCCCGGGGCACCCCCATGCACCCCAA0GAGCGATQCCGCGT0T66TAG 

- 3' 



Table 4: IG85.pratein-1 ("IGSSPROTI") of 8EQ ID N0:4 

MGKSEGPVGMVESAGRAGQKRPGPLBQGLLLLLLLWAALVALaVLYADIUiaK^ 
RLCFLQEERTFVKIUCPROIPKAQEVSEVCTTPGCVIAAARXLQNMDPTTEPCDDPYQPA 
GGWLIOiHVTPETNSRYSlPDVLRDBLEVIIiKAVLBNSTAra 

lEKRGSQPLLDILSWGGWPVAlTORWNETVGLBWELBRQLAtMNSQFNRRVLlDLFlV^ 
DQNSSRHIIYIDQPTLGMPSREYYFMGGSNRKVREAYLQPMVSVATLLRBDAiniiPRDSC^ 
VQBDMMQVLBLETQIiAKATVPQEERHDVIALYHRMGLEELQSQFGLKGFN^ 
SVKIKLLPDBEVVVYGIPYLQNLENIIDTYSARTIQJW'LVWRLVLDRIGSLSQRFKDTR 
ireRKALFGTMVEEVRWRECTOYVNSNMENAVGSLYWEAFPG 
ETLDELGWMDEBSKKKAQEKAMSIREQIGHPDYILEEMl!TE«LDEEYSN 
LQNLKVGAQRSLRKLREKVDPNLWIIGAAVVNAFYSPNRNQIVPPAGl 
ALNPGGIGIWIGHBITHGFDDNGRNPDKNGNMiynD 
DLADEQNVNGFOTLGENIADNGGVRQAYKAYLKWMABGGI^ 

QWCGSYRPEPAIQSIKTDVHSPLKYRVLGSLQNLAAPADTFHCARGTPMHPKERCRW 



5 Table 5: [0$S-DNA'2 riGSSDNAa^l of SEQ ID NO:5 

AT6GGGAAGTCCGAA0GCCCAGTGGQGATGGTGGAGAGCGCCGGCCGTGCAGGGCAGAAG 
CGCCCGGGGTTCCTGGAGGGGGGGCTGCTQCTGCTGCTGCTGCTGGTGACCGCTGCCCTG 
GTGQCCTTGGGTGTCCTCTACGCCGACCGCAGAGQQATCCCAGAGGCCCAR.GAGGTGAGC 
GAGGTCTGCACCACCCCTGGCTGCGTGATAGCAGCTGCCAGQATCCTCCAGAACATGGAC 
CCQACCACGGAACCGTGTOACGACTTCTACCAGTTTGCATGCGGAGGCTGGCTGCGGCGC 
CACGTGATCCCTGAGACCAACTCAAGATACA6CATCTTTGACGTCCTCCGCGACGAGCTG 
.-t. GAGGTCATCCTCAAAGCGGTGCTGGAGAATTCGACTGCCAAGGACCGQCCGGCTGTGGAG 
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AAGGCCAGGACGCTGTACCGCTCCTGCATGAACCAGAGTGTGATAGAGAAGCGAGQCTCT 
CAGCCCCTGCTGGACATCTTGGAGGTGGTGGGAGGCTGGCCGGTGGCGATGGACAQGTGG 
AACGAGACCGTAGGACTCGAiGTGGGAGC^ 
TTCAACy^GGCGCGTCCTCATCGACCTCTTCATC 
' • CACATCATCTACATAGACCAGCCCACCTTGGGC»TQCCCTCCCOAGAGTACT^ 

GGCQQCAGCAACCG6AAGGTGCGGOAA6CCTACCTGCA6TTCATOGTOTCAGTOGCCACG 
TTGCTGC666AGGAT6CAAACCTGCCCAGGGACAGCTGCCT6GTGCAGGAGGACATGATG 
CAGGTGCTGGAGCTGGAQACACA6CTGGCCAAGGCCACGQTACCCCAGGAGGAGAGACAC 
GACGTCATCGCCTTGTACCACC60ATGGGACTGGAGQAGCTGCAAAGCCAGTTTGGCCT6 
AAGGGATTTAACTGGACTCTGTTCATACAAACTGTGCTATCCTCTGTCAAAATCAA 
CTCCCAGATGAGGAAGTGGTGGTCTATGGCATCCCCTACCTGCAQAACCTTGAAAACATC 
^ ATCQACACCTACTCAGCCAGGACCATACAGAACTACCTGGTCTGGCGCCTGGTGCTGGAC 
CGCATTGQTAGCCTAAGCCA6AGATTCAAGGACACACGAGTGAACTACCOCAAGGCGCTG 
TTTGGCACAATGGTGGAGGAGGTGCGCTQGCGTGAATGTGTGGGCTACGTCAACAGCAAC 
ATGGAGAACGCCGTGGGCTCCCTCTACGTCAGGGAGGCGTTCCCTGGAGACAGCAAGAQC 
ATGGTCAGA6AACTCATTGACAAGGTGCGGACAGTGTTTGTGGAGACGCTGGACGAGCTG 
GGCTGGATGGACGAGGAQTCCAAGAAGAAG6CCCAGGAGAAGGCCATGAGCATCCGGGAG 
CAGATCGGGCACCCTGACTACATCCTGGAGGAGATGAACAGGCGCCTG6ACGAGGAGTAC 
! ' ) • •'^ TCCAATCTQAACTTCTCAGAGGACCTGTACTTTGAGAACAGTCTGC^ 

GGCGCCCAGCGGAGCCTCAGGAAGCTTCGGGAAAA6GTGGACCCAAATCTCTGGATCATC 
GGGGCGGCGGTGGTCAATGCGTTCTACTCCCCAAACCGAAACCAGAVTGTATTCGCTGCC 
GGGATCCTCCAGCCCCCCTTCTTCAGCAi^GGAGCAGCCACAGGCCTTGAACT^^ 
ATTGGGATGGT6ATGGGGCACGAGATCACGCACGGCTTTGACGACAATGGCCGGAACTTC 
GACAAGAATGGCAACATGATGGATTGGTGGAGTAACTTCTCCACCCAGCACTTCCGGGAG 
CAGTCAGA6TGCATGATCTACCAGTACGGCAACTACTCCTGGGAGCTQGCA6ACGAACAQ 
' : : AACGTGAACGGATTCAACACCCTTGGGGAAAACATTGCTGACAACGGAGGGGTGCGGCAA 
GCCTATAAGGCCTACCTCAAGTGGATGGCAGAGGGTGGCAAGGACCAGCAGCTGCCCGGC 
CTGGATCTCACCCATGAGCAGCTCTTCTTCATCAACTACGCCCAGGTGTGGTGCGGQTCC 
TACCGGCCCGAGTTCGCCATCCAATCCATCAAGACAGACGTCCACAGTCCCCTGAAGTAC 
AGGGO^ACyrGGGGTCGCTGCAGAACCTGGCCGCCTTCGCAGACACGTTCCACTGT^ 
GGCACCCCCATQCACCCGAAGGAGC6ATGCCGCGTGTGGTA6 - 3' 
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' Table 6: IGS5-proteln>« ("IG85PROT2") of SEQ ID NO:6 

^MGKSEGWGM^^SAGRAGQKRPGPLSGGIiLLLLliLVTAALVALGVLYADRRGIPEAQEVS 

BV-CTTEGCVIAAARlLQNMDPTTaPCDDFYQPACaGWLRBHVIPBTMSRXSjC.FDVLRDEI, 
BVILKAVLENSTAKDRPA\7EKI^TLVRSCMNQSVlEKR6SQPl.U31LBVVQGWPVftMDRW 
NEWGLEWELERQLAIJmSQFNRRVIilDLFIWiroDQNSSRHIIYIDQPTLCaiPSR^^ 
GGSNBKVRB&YLQFMVSVATIJ.REDftNIiPBI>SCLVQEDMMQV^ 
V DVllOiYHRMGLBELQSQFGIjKGFNmTLFIQTVLSSVKIKLLPDBSWVYGIPYLQNLENI 
II>rYfiARTIQim,VWRliVLDRIGSLSQRFKiyrRVNYRKM*FGTMVBEV^ 
MBNAVGSLVVRSAFPGDSKSMVRELIDKWTVPVETLDBL6WMDEESKKKAQEKAMSIRE 
QIGHPDYILBEMNRRLDEEYSNIjNFSEDLYFBNSLQNLKVGAQRSLRKLREKVDPNIiWII 
GAAVVNAFYSPNRNQIVFPAGILQPPFFSKEQPQAIiNFGGIGMVlGHEITHGFDDNGRlilF 
DKNGl!mMDVmSNFSTQHFREQSECMIYQYGNYSVTOIiADEQNVN6FNTI<QBNlADNGG\^ 
AYKAYLKWMAEGGKDQQLPGXJDtiraEQLFPlNYAQWCOSYRPEFAlQSIKTDVKSPLKY 
. , RVLGSLQNLAAPADXFHCARGTPMHPKERCRVW 



5 AH publications, tncludlng but not limited to patents and patent applications, cited in this 

speoiflcaHon are herein incorporated by reference as if each individual publication were 
specifically and individually indcated to be incorporated by reference her^n as though fully set 
=^ : • . .. forth. •■ • 

1 0 The following examples are only intended to further illuetrats the invention, in more detail, 

and therefore these examples are not deemed to restrict the scope of the invention in any way. 



^ ! 15i EXAIVIPLE 1. THE CLONING OF CDNA ENCODING A NOVEL MEIVIBER OP THE NEPRILYSiN 
NEP/ECE METALLOPROTEASE FAIMiLY. 

Example la. Outline of homology cloning of cDNA coding sequence of IGS5. 

I^etalloproteases of the JVI13 subfamily are involved in the metabolism of various neuronal arwl 
20 hormonal peptides. To date this subfamily comprises neprilysin (NEP), endotheiin-converling 
enzyme-1 (ECE-l), ECE-2, Keil, Pex and XCE. 
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Inhibitors of NEP and ECE are being developed for therapeutical use for example In cardiology 
and gastroenterology- Since addmonal rnembers of this family may be interesting dmg targets, 
homology cloning was used to identify novel genes in the human genome. 

Homology cloning of IGS5 was performed according to the general description supra and 
5 according to the experimental details further Illustrated by the experimental section of the 

international patent application PCT/EP o(V11532 which is incorporated by reference herein. The 
: : procedure may be outlined as follows: , 

In the databank of expressed sequence tags (ESTs), sequences were detected which contained a 
small open reading frame that showed similarity to the C-tenntnal part of NEP/ECE-Hke 
1 0 metailoproteaaes. Based on these EST sequences and consen/ed peptide motifs of the NEP/ECE- 
like metailoproteaaes we used degenerate PGR to done the complete cDNA sequence from 
human lung, heart and testis cDNA. 

The cDNA sequence encoded a glycosylated protein, named IGS5 or altemativeiy human soluble 
' endopeptldase (hSEP), displaying the characteristics of M13 farnily members. IG85 showed high 

15 amino add sequence identity to mouse SEP (78%), mouse, rat and human NEP (54%) and to 
human ECE-1 (39%). In analogy with the mouse SEP and SEP^ splice variants we also detected 
two IGS5 splice forms which differed in a 78bp alternative exon. These splice forms encoded 
proteins of 753 and 779 residues, respectively. The longer form contains a putative proteolytic 
cleavage site located adjacent to the transmembrane anchor. TTie two splice variants may 

20 therefore represent a membrane bound and a soluble fonti of the IG85 pmtein. 

Expression analysis using multiple tissue dot blot analysis and quantitative PGR revealed 
expression in a variety of human tissues, with the strongest signal observed in testis. IQS5 mRNA 
expression was also observed e.g. in prostate, small intestine, stomach, colon, kidney and brain. 
The two splice variants showed a distinct expresson pattern. 

25 The functional characterization confirmed that this enzyme is a genuine member of the neprylysin 
family, and possesses ECE activity. 

Example 1 b. Alignment of IQ8$ with protein sequence of members of the NEPyECB 
metalloprotease family. 

30 For the IGS5 Sequence originally cloned (see example 1), homology searches of up to date 
protein databanks and translated DISIA databanks were executed using the BLAST algorithm 
(Altschul S,F, et al. [1997], Nucleic Acids Res. 25:3389-3402). These searches showed that the 
originally obtained IGS5 protein was most similar (54*55% identities over ± 700 aligned residues) 
to mouse, rat and human neutral ndopeptidase (SW:NEP_MOUSE, accession Q61391; 

35 SW:NEP_RAT. aooession n** P07861 and SW:NEP_HUMAN accession n" P08473). Thus, this 
alignment of the atmost complete IGSS protein sequence with the other members of the NEP/ECE 
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family snows the relalion of IG55 to metalloprotoases in general, and In partloular to the NEP 
-and/or ECE metallcproteafie families^Ftom.thls sUWctgial alignment it is concluded that the .1GS5 



has the functionality of meiallopioteaaes. wWch In tum.are of interest in the context of several 
dysfunctions, disordere or diseases in animals and humans. 

5 

Example 1c. Cloning of cDNAfiaflments containing the full length coding sequence of 
IGS6. 

. In order to oMain additional IGS5 cDNA sequence another round of RT-PCR reactions was carried 
10 out on human lung RNA under the conditions described above using the IGS5 specifio reverse 
primer. The resulting eontig contained an open reading frame which started at an "ATG" initiation 
codon and encoded a protein which showed high similarity with the N-temilnaI sequence of the 
mouse SEP protein. 

16 Assembly of the DNA sequences of ail isolated clones showsd the presence of two types of cDNA 

: : 'sequences, that differed by the presence or absence of the 78 bp segment, inhltlaily identified 
within genomic clone iQS5/S1. These two sequences likely originate from alternatively spliced 
RNA molecules. The longest transcript certains an open reading frame of 2337 nucleotides 
(encoding a protein of 779 residues) whereas the shorter transcript contains an open reading 

20 frame of 2259 nucleotides (encoding a protein of 753 residues). The coding sequence and the 
protein sequence of the long fonn is refenred to as IGS5DNA1 (shown in SEQ ID NO:3, 2340 bp 
Including the slop codon tag) and IGS5PROT1 (SEQ ID NO:4) respectively, whereas the coding 

• r ' ! 'sequence and the protein sequence of the shorter fonii are referred to as IGS5DNA2 (shown In 
SEQ ID NO:5, 2262 bp Including the stop codon tag) and 1GS5PROT2 (SEQ ID N0:6) 

25 respectively. Downstream of the postulated methloirine initiation codon within IQS5DNA1 and 
1GS5DNA2 an additional in-frame methionine codon is present at codon position 10. Although It is 
opted for the first methionine codon as being the Inltlaton codon some (or even exclusive) 
Initiation of translation at codon position 10 cannot be excluded, since both methionines appear to 
be within an equally favorable "Kozak!" Initiation of translation context (Kozak M., Gene [1999]: 

30' ' *234: 187-208). Hydropathy analysis (Kyte J. et al.. J. Mol. Blol. [1982] 167: 105-132; Klein P. et 
al.. Bloehlm. Biophys. Acta 11985] 815: 468-476) of the IGSSPROT1 and IGS5PROT2 sequences 
showed the presence of a single transmembrane domain between residues 22 to 50. This Indicates 
that IQSSPROT1 and IQS5PROT2 are type II integral membrane proteins and thus have a 
membrane topology similar to other members of the NEP/ECE protein family. 



35 



Example 1c. Alignment of IGS5 pr tein sequences of example lc virith protein sequences of 
membeis of tiie NEP/ECE metail prot ase family. 
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For the 1GS5 sequence cloned in exemfiple 1c, homology searches of up to date protein databanks 
' and translated DNA databanks vjere executed using the BLAST algorithm (Altsohul S.F. et al, 
Nucleic Acid7 Res. [1997] 25;3389-3402). These searches showed that rQSSPROfl was most 
similar (76% identities over 778 aligned residues) to mouse SEP (GenBanl< accession n'' 
5 AF157105) and also showed 54^5 % identities over 686 aligned residues to mouse, rat and 
human neutral endopeptidases (SW:NEPjy/IOU6E, accession n» Q61391; 8W:NEP_RAT. 
accession n° P07861; SW:NEP.HUMAN, accession n"* P08473). Homology searches of 
1GS6PROT2 showed that this sequence was most similar (78% Identities over 762 aligned 
' residues) to mouse SEP^ (GenBank accession no AF157106). In analogy with the mouse SEP and 
10 SEP^ proteins it Is to be expected that IQ85PROT1 and IGS5PROT2 represent the soluble and 
membnane-bound forms of the IGS5 protein, respectively. This Is corroborated by the presence of 
dibasic residues (KRK) encoded at the 3' end of the the alternatively spliced 78bp exon. 

Thus, this alignment of the complete IGSS protein sequence with the other members of the 
15 NEP/ECE family shows the relation of 1GS5 to NEP/ECE metalloproteases in general, and In 
- particular to the SEP and NEP family members. From this structural alignment it is concluded that 
the IQ85 protein has the functtonality of metalloproteases, which in turn are of interest In the 
context of several dysfunctions, disorders or diseases in animals and humans. 

20 EXAMPLE 2. EXPRESSION AND PURIFICATION OP THE SOLUBLE H18-TA8GED 
ECTODOMAIN OF HUMAN iOSS. 

The aim of the experiment was to produce soluble IGSS protein using the baculoviral expression 
system. A recombinant baculovims was constructed that expressed the Hise-tagged IGSS 
ectodomain upon Infection of the Sf9 cell-line. Soluble IGSS protein was then purified from the 
25 culture supernatant In a two step procedure Involving lentll-lectin and Zn-IMAC chromatography, 
as was done in the state of the art for Hisg-ECE-l . 

Example 2a. Experimental procedures. 

30 

Kinetic expression analysis. 

519 cells (IGCL 83.0), exponentially growing In suspension in Spinner flasks at 27'^C in TC100 
medium (JRH Biosciences oat n"" 56941), supplemented with 10% inactivated Foetal Calf Serum 
(Gibco BRL cat n^ 10 084 168)^ were collected by low speed centrifugation and seeded at 5.10^ 
35 cella/Fk (25 cm^) in seoim-free TC100 medium. Candidate recombinant viral clones were added 
at a multiplicity of infection (MCI) of 3 pf u/cell and cell/virus cultures were subsequently incut>ated 
at 27^C. Cells and conditioned medium (CM) were harvest d at 24, 48 and 72 h post infection by 2 
consecutive low ^eed oentrif ugatlons. Samples were analysed by SDS PAGE gel electrophoresis 
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and Western blotting. 



6 



10 



Deglycosylation study.. - 

samples were supplemented with SDS to a final concentration of 1% and incubated at 95'C for 5 
mm. After addition of 1 volume of the 2x Incubation buffer (250mM phosphate buffer. 50 mM 
EDTA. 5% N-ootylglycoslde, 1% 2-mercapto9thano]) and an additional 5 min incubation time at 
eS'C, the sample was cooled to 3rc. 1 U of N-glyoosidase F (Boehringer Mannheim, cat n» 1 365 
177) was added and after overnight incubation at 37'C, the sample was reduced with lOOmM DTT 
(final concentration). 



Preparative production. 

519 ceils (IGCL 83-2) exponentially growing in suspension in spinner fiaslw at 27«0 in TC100 
medium (JRH Biosciences, cat n- 56941; supplemented with 10% inactivated l^oetal Calf Serum 
(Gibco BRU cat n* 10 084 168) weie collected by low speed oentrifugation and resuspsnded at a 

15 density of 2.106 calls/ml in TClOO medium, supplemented with 0.013 TIU aproUnin/ml (Pentex). 
'''' 'Recombinant virus IQBV73 was added to the cells at a multiplicity of Infection (IVIOI) of 2.25 
pf u/oeil (in stead of MOl .3 due to the low thre of the primary virus banl«). The cellMms suspension 
was subsequently incubated at 2rc in glass roller bottles (3 x 500 ml / 1260 cm2) for 72 h. The 
CM (1.5 I) was then cleared from cells and cell debris by two consecutive low speed 

20 centrlfugations. Aliquots were tal<en for quality control by Western blot analysis and for the 
determination of endotoxin levels. 



Ei^pie 2b. Results. 



25 



Kinetics of expression. 

The kinetics of expression of three candidate recombinant viral clones were studied via Westem 
Wot analysis. Westem blot revealed a clear band at apprcadmalely 81 kDa in the CM of all 
candidate clones, corresponding to the theoretical Mr of the mature protein (81.2 kDa). For cell 
30 lysates, the SDS gel was overloaded so no oonoluelons could be drawn. Expression levels of all 3 
clones peaked at 48 to 72 h post-infection, aone 2 was selected for further amplification and was 
deposited as 1GBV73. Optimal han/est time was set at 72 h post infection. 

•Degiycosylation study. 

35 The soluble IGS5 protein sequence contains 8 potential N-glycoaylation sites. Since the 
purification protocol involves binding of the sugar residues on a lentil-lectin column samples of CM 
and cell lyeates. han^ested at 72h post Infection were used for a degiycosylation study with N- 
glycosidase F, to check whether the recombinant soluble HlsglGSS protein is indeed expressed as 
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a glycosylated protein. 

XI . M.. vy.estem blot analysis of N-glycosidase F treated CM samples and non-treated controls show a 
shift in Mr when samples are deglycosylated, demonstrating that the soluble human HIs-tagged 
5 IGS5 is expressed as a glycosylated protein, in the non treated cell lysates. 3 protein bands of 
approximately 80 to 82 kOa can be obsen^ed. Upon N-giycosidase F treatment, 1 band of 
approximately 80 kDa remains visible, corresponding to the lowest MW band of the non treated 
samples. 

IQf Preparative production. 

1 .5 liter of CM was harvested from IGBV73 infected Sfd insect cells 72 h post Infection. 
Endotoxin content was determined to be 0.0847 EU/ml CM. Western blot analysis revealed a clear 
band at approximatdy 81 kDa in the CM. corresponding to the MW of the mature soluble His- 
tagged IQ55. When compared to ceil lysate samples, which showed 3 protetn bands, the CM 

1 5 protein band oonesponda to the weaker middle Mr band, present in the cells. 

' EXAMPLE 3. PURIFICATION OF IG85. 
20 Example 3a. Experimental procedures. 
Sample pretreotmenL 

1 tablet of EDTAfree complete (EFC; Roche Biochemicals, cat n"" 1873580) was added to 300 ml 
cleared Baoulo CM. HEPE8. glycerol and Tween 20 were addsd to a final concentration of resp. 
25 20 mM, 5% (v/y) and 0.005 % (w/V). The pH of the CM was adjusted to 7.4 and ths sample was 
filtrated Durapore Membrane Filters 0.2 p GV). All purification steps were performed at 4''C. 

Lentil Lectin Chromatography. 

The baculo sampis was loaded overnight at 0.3 ml/min on a 5 ml Lentil Ijsctin Sepharose resin in 
30 a CIO/10 column ( Phamiacia), which had been equlilbrated In buffer A (20 mM Hepes, 150 mM 
. . NaCI, 5% glycerol, 0.005% Twsen 20) supplemented with 1 tablet EFC / 500 mi. The column was 
washed with equilibration buffer until the ab8ort)ance at 280 nm reached b€iseline level and the 
bound proteins were eluted by applying buffer A oontaining 0.5 M alpha-methylpyrrannoside. The 
column was regenerated by applying 100 mM acetate, 500 mM NaCI, pH 5.0. The elution and 
35 regeneration liquids were collected manually and the pools were analyzed by SD8-PAGE on 12.5 
% Phast gels (Pharmacia) and sliver staining. Prestained markers (Gibco) were included as 
relative molecular weight (Mr) standard. 
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Immobilized metal affinity chromatogrephy (IIMAC) and dialysis. 

1 mi Chelating HITrap (Phamiaoia) was lo aded w ith zinc ions as deeoribed by the manufacturer 
and equilibrated with buffer B (20 mlWI Hepea, 100 mM ^4aCl. 5% glycerol, 0.005% (w/v) Tween 20, 
pH 7.2). l-entn elution pools 1 and 2 were loaded separately at 0.5 rr^/min on the HiTrap column 
5 (IMAC run A and IMAC mn B). A blank run was included to compare the chromatographic 
absoibance profile. The column was washed with buffer B till baseline level and bound proteins 
were eluted by applying an imidazole step gradient (20, 50. 100 and 200 mM) In buffer B. 
Fractions were collected manually. The IMAC column was regenerated by applying 20 mM Hepes, 
50 mM EDTA, 500 mM NaCI, pH 7.2. Elution and regeneration pools were analyzed by SDS- 
10 PAGE (12.5% Phast gels, Pharmada) and silver staining. The 200 mM imidazole pool wm 
transfen^ to a slide a-iyzer-cassette (MWCO 10.000, Pierce) and dialyzed overnigm against 
' buffer B (130 fold excess, no buffer refreshment). 

Protein quantificaetlon. 

IS The amount of soluble IGSS in the dlcdyzed pool was determined With the micro-BCA method 
(Pierce). BSA was Inoluded as reference. 

Protein CTiaracterization. 

' ' Vhe dialyzed baoulo IGSS was biochemically characterized by (1) SDS-PAGE under reducing and 
20 non reducing conditions and (2) Western blot with an anti Hia-tag mAb (21E1B4, IG) followed by 
incubation with alkaline phosphatase labeled rabbit anti-mouse Ig (Dako) and detection with 
N3T/BC1P staining- The glycosliation status of the soluble IGS5 was verified by PQNaae F 
treatment (Biorad). 

Example 3b. ResultSt 

The Lentil elution profile with 0.5 M alfa-methylpynrannoside resulted in a tailing peak. The flow 
through, washes and the elution pools were analyzed by SDS-PAQE and silver staining. The major 

30 amount of proteins were retrieved in the flow through and an IGS5-candidate band with a Mr of 
about 85-OQQ was observed In elution pools 1 to 3, Western blot analysis of the lentil 
chromatography with the anti-Hls tag mAb showed that the soluble hlQS5 protein (Mr - 85,000) is 
quantitatively bound to the Lentil Lectin resin and that the Hi^tagged protein is recovered over the 
whole elution peak, but mainly in pools 1 and 2- The Lentil Lectin elution pools 1 and 2 were 

36 further processed on the zinc-!MAC column (mns A and B). The bound proteins were eluted by an 
imidazole step gradient. SDS-PAQE analysis and alver staining showed that the bulk of 
contaminating proteins were eluted by applying the 20 mM and 50 mM imkJazole step. The hlGSS 
protein was retrieved in the 100 mM and 200 mM imidazole elution steps. The 100 mM Imidazole 



EfnPfansszeit 18. Mai. 15:29 



18. MAI. 2001 15:34 



SOLVAY PHARMA PATENT DEPARTMENT 



NR. 588 S. 



47 

elution, which contains maximum 10% of the hlQSS in the eluate, is still contaminated Mth a 
protein with a Mr of > 115.000. The IGSS band in the 100 mM is also a doublet band. It remains to 
be V rifled whether the faint upper band, which represents less than 10% of the doublet, is a 
residual baculo contaminant or an (GS5 isoform or whether the lower (intense) band is a carboxy- 
5 terminal degradation product. The 85 kDa band in the 200 mM Imidazole pool is a single band on 
the SDS-PAGE, which reacts with the anti his-tag mAb. 

Silver staining did not reveal any difference in purity between the hiGSS material obtained from 
IMAC run A and run B. This indicates that pool 1 and pool 2 of the Lectin eiuate can be pooled in 
10 the future and be processed simultaneously in a single run on the zino-IMAC column. 

An Identical band pattern was observed on Coomasssie stained SDS-PAQE gels run under 
reducing and non reducing condftions, indicating that the purified hIGSS does not contain disulfide 
I . based oligomers. Treatment with PGNase F reduced the Mr on SDS-PAGE with about 5 kDa. This 
15 minimal shift of the baculo expressed hiGSS after treatment with endoglyoosidase differs strongly 
from the migration shift which was observed for OHO expressed mouse SEP (llceda et ai.. JBC, 
274,32469.1999). 

Starting from 300 ml of baculo CM| 340 M9 of over 85% pure His-tagged hlQSS ectodomain was 
20 obtained by the 2 step purification procedure (I.e. a yield of about 1 mg/l). The purified product 

^ .was then used tn the enzyme inhibition assays as indicated in the following examples. 

• . , . ' p 

EXAMPLE 4. IOS5 ENZYME INHIBITION ASSAY. 

25 The enzymatic activity of IGSS polypeptides of the invention was tested with regard to the 
metabolism of biologically active peptides. In particular it was tested whether these IGS5 
polypeptides may act on a variety of vasoactive peptides known in the state of the art e.g. such 
.... . Mike atrial natriuretic peptide. (ANP), bradyklnin, big-endothelin (big-ET-1), endotheiin (ET-1), 
substance P and angiotensin-1. in the context of the present invention in particular it was tested 

30 whether the IGSS ectodomain, which is a novel human metalicprotease, hydrolyzes sedd 
vasoactive peptides. For comparison the assay was also performed for a Icnown member of the 
metalicprotease family which was described eariier as soluble secreted endcpeptidase (SEP) by 
Emoto et al, (J. Biol. Chem., VoU 274 (1999); pp. 32469^32477). Furthermore, It was tested 
whether the activity of IQS5 to convert a big-ET^I analogue (the so-called 17 aa big-ET-1) may be 

35. . inhibited by reference compounds that are used to determine the Inhibition properties with regard 
to enzymes having ECE and/or NEP-characteristics. Compounds used to test the inhibition of 
IGS5-activity on the blg-ET-l analogue were the compound phosphoramidon which inhibits 
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endopeptldaseswith NEP-diaracteristics, the compound thiorphan which selectively Inhibits NEP, 
and the compound 008-35066 which is a dualNEP/ECE Inhibitor. 



Esfflmple 4a. iVIaterials. 
5 Enzyme: iG&5 (sol hu)(hls)e; or: His6»tagged IGS5 ectodomain; 

stock solution : 53 pg/ml in 20 ml\^ HEPES pH 7.2, 5% glycerol, 0.005% Tween20, 

100 mM NaOl, purity >99%: storage at 4 "C. 

wftrkina solution : 8tocl( solution diluted With assay buffer to 10 pg/ml. 
Substrate: Mca-Asp-lie-AlarTrp-Phe-Dpa-Thr-Pro-eiu-Hla-Vai-Val-Pro- 
10' Tyr-Giy^|jBu^iy^COOH; 

Fiuoresoenoe-quenched big-ET-1 analogue; 

Mca = 7-Methoxyooumarln-4>yl; 

Dpa s 3-[2.4-DinltrDphenyi]-L-2,3-diaminopropionyi; 

otoek aolution: 100 |jM in assay buff en storage at -20 *C. 
1 5 (oommercialiy avaJlable from supplier. Polypeptide Laboratories. 

WolfenbtWel, Germany) 
I ' : : Assay buffer. 100 mM Trie pH 7.0, 250 mM NaCI. 



20 



-Hi 



25 



All test compounds were dissolved In DMSO at 1 0 nnM and were further diluted with assay buffer. 
Example 4b. Assay Procedure, 

A quantity of 70 (il of the assay buffer, of 10 p! enzyme working solution and of 10 pi test 
compound sodution were mixed in an Eppendorf vial and preincubated at 37 ''C for 15 minutes. 
'Then, 10 \i\ substrate stock solution was added and the reaotioii mixture was incubated at 37 
for 60 minutes to allow for enzymatic hydrolysis. Subsequently the enzymatio reaction was 
temilnated by heating at 95 ''C for 5 minutes. After centrifugation (Heraeus Biofuge B, 3 min) the 
supernatant was subjected to HPLC anaiy^'s. 



Example 4c. HPLC Procedure. 

30 In order to separate the remaining substrate from the cleavage products reversed phase HPLC 
• * : .technique was used with a CC 125/4 Nucleosil 300/5 Cib RP column and a CC 8/4 Nucleosi! 100/6 
C18 precolumn (commercially available from Macherey-Nagel. DOren, Germany). Thus, 60 pi of 
the reaction samples obtained In Example 7b were injected into the HPLC, and the column was 
eluted at a flow rate of 1 ml/min by applying ths following gradient and solutions: 
35 Solution A: 1 00% HsP + 0,5 M H3PO4. pH 2.0 
Solution B; 100% acetonltrlle 4- 0.5M H3PO4 
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0-2 min 



20% 



B 



2-6 min 



&-8 min 



20-60% B 
60% B 



V t 8-10 min 60-90% B 
5 10-13 min 90% B 
13-15 min 90-100% B 

Peptides were detected by abaorbance at 214 nm and by fluorescence with an excitation 
wavelength of 328 nm and an emission wavelength of 393 nm. 

10 

. /;f Example 44. Calculations. 

The increasing fluorescence signal of the HPLC-peak of the peptide with the unquenched Mca- 
f iuorophor after hydrolysis was taken as the basis for any calculation. 

This signal was compared for the samples with and without Inhibitor and % inhibition was 
1 5 calculated on basis of the respective peak areas. 

% inhib s 100^(1 -Anhu/Aconlml) 

All samples were run in duplicate and mean values were used. 

20 

A Standard inhibitor (10 nM and 100 nM Phosphoramidon) and a solvent control (0.1%) was added 
to each assay run. 

Example 4e. Results. 

' 25 • With regard to the iGSS polypeptides of the present invention Vt\e results of Example 4 show that 
these IQSS metalloprotease polypeptides hydrolyze in vitro a variety of vasoactive peptides known 
in the state of the art. The results of the hydrolysis assay In comparison to the activity of SEP are 
shown ;n Table 7. From these results it is concluded that IGSS may be particularly involved in the 
metabolism of said biologically vasoactive peptides. 



30 
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Table 7: Hydrolysis of vasoactive peptides by lOSB polypeptides in comparison to SEP 



Vasoactive Peptide 


% Hydrolysis 
by IG86 Polypeptide 


% Hydrolysis 
by SEP (Bmoto et ai.) 




Conditlone: 

100 iig IQS5 polypeptide; 
0.5 mM substrate; 2 h, 37 °C, 


Conditions: 
10 |ig SEP; 

0.6 uM substrate; 12 h, 37 'C. 


ANP 


S (80*) 


>g5 


Bradykinln 


100 <6Z") 


>95 


ET-1 


<30 


92 


Substance P 


100 


>95 


Angiotensin 1 


IS"* 


>d5 


17aabis-ET-r*" 


41 


n.d. ' 



500 |ig polypeptide . 

1 0 MS IGS5 polypeptide 
degradation of angiotensin I does not result in fonnation of angiotensin II 
17 aa big-6T-1 was used as an analog of the natural big-ET-l; hydiolyzing activity o1 IQS5 
was also detected using the natural big-ET-1 , but could not be quantified due to difficulties 
with the HPLC-detection 



* 'example 6. NEP ENZYME liVIHlBITION ASSAY. 

Neutral endopeptidase (E.G. 3.4.24,11) was prepared from pig Wdney cortex according to the 
method of Gee et al. (Biochem J 1985 May 15;228(1):1 19-26) and purified as reported by Relton 

15 et al. (Bloohem J 1 983 Dec l ;21 5(3):51 9-23). For the enzyme inhibition assay 1 0 ng of the purified 
enzyme. 20 pM substrate (methlonin-enkephalin) and various inhibitor concentrations were used. 
The assay buffer was 50 mM Trls-(hydro)cymethyl)-aminomethan/HCl pH 7.4, the total assay 
volume was 100 yl. After a preincubation period of 5 min of erzyme and Ihhibitorr the substrate 
was added and subsequently a second incubation phase for enzyme induced substrate hydrolysis 

20 at 37''C for 30 min was Initiated- The enzymatic reaction was stopped by heating at 95^C for 5 min. 
After centrif ugatlcn the supernatant was subjected to HPLG .The products of enzymatic substrate 
hydrolysis were separated from the native substrate by HPLC technique and the inhibitor potency 
calculated by comparing the peak areas of the products with the pealc area of native substrate for 
both, the samples with and v^thout inhibitor (control). Blanks without enzyme, controls without 
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inhibitor, samples with inhibitor solvere Instead of the inhibitor and samples with a standard 
inhibitor were added to eafih assay rua 

Supplier of Materials: 
5 NEP; Dr. Philippe Crine, Univ, of Montreal, Canada 
* Methionin-enkephalin: Sigma, Delsenhofen, Germany 

EXAMPLE 8. ECE ENZYME INHIBITION ASSAY. 

10 

Recombinant human COOH-termlnal Hlse-tagged endothelin converting enzyme-l was expressed 
In Sf9-cell8. Purification was performed by affinit/ chromatography. The enzyme inhibition assay 

. ''^ comprised enzyme ( 2.8 pg). 5 PQ substrate (moderately modified 17 amino acid truncated big 
endothelin-1}, Inhibitor at various final concentrations and 100 mM Trie-buffer (Tris-hydroxymethl- 

15 aminomethan/HCI, pH 7.0 + 150 mM NaCl) In a final volume of 100 \il Pre-incubatlon of enzyme 
with inhibitor for 15 min at 37^C was performed before substrate addition and incubation (60 min at 
37*C) for enzymatic hydrolysis. The enzymatic reaction was stopped by heating at SS'^C for 5 min. 
After centrif ugation the supernatant was subjected to HPLC for separation of enzymatic hydrolysis 
products from undegraded substrate. % Inhibition was calculated on the basis of peak areas for 

20 1 products arid uncieaved substrate for the inhibited reaction in comparison to the control (without 
inhibitor). Blanks without enzyme, controls without inhibitor, samples with inhibitor solvent instead 
of the inhibitor and samples with a standard Inhibitor were added to each assay run. 

Supplier of Materials: 
25 ECE: innogenetics, Ghent, Belgium 

ECE substrate: Polypeptide, WolfenbOttet, Germany 

i • " * * 

EXAMPLE 7. BIOCHEMICAL PROFILE OF NEP/IG85-INHIBITORY COMPOUNDS IN 
30 COMPARISON TO REFERENCE COMPOUNDS. 

In order to characterize and evaluate the pharmacological enzymatic properties of 1GS5 
for the purpose of the present invention a human 1G85 protein was generated by using an insect 
' ' : : cell line as the expression system as described in the examples supra, and a variety of potential 
35 substrates of the 1QS5 protein wer tested. According to the results of example 4 IG85 was found 
to efficiently deave big-ET-1, ANP, and bradyklnln, thus confirming that this novel protein Is a 
genuine metailoprotease with a broad substrate specificity, which is a common feature of 
metalloproteases and which feature has been reported for NEP, ECE-1 and also ACE. It ^ould 
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also be noted that aecoidinB to the findings of the present Invention the proteolysis of Wg-ET-i by 
IGSS surprisingly results in the correct formation of ET-L e.g. big-ET-1 is coneot ly deav ed 
: between amino acids Trp21 and Val22. ■ 

5 Furthermore, the potency of metailoprotease Inhibitor compounds and reference 

compounds to suppress the conversion of bIg-ET to ET-1 was examined as described In tWs 
example 7, using a labeled fluorescent blg-ET-l analogue. The procedures applied in the enzyme 
as^ys are described above in the examples 4 with regard to IGSS, In example 5 with regard to 
NEP, and in example 6 with regard to ECE. 

10': = 

The results of the enzyme Inhibition tests are summarized in Table 8. It id of irxterest that 
phoephpramidon that is known to inhibit the oonver^on of big-ET to ET-1 in vivo, also inhibits 
IGSS v/ith high poten<^ in the blodiemical assay used In the present invention, and surprisingly 
that the Inhibition of iGSS by phosphoramidon Is actually considerably higher than ECE-1. in 
15 contrast, the selective NEP inhibitor thiorphan as well as the selective ECE-1 inhibitor Siy/i-1d712 
(4-ohtorx>-i>4-l[(4-cyano-3«methyi-1 -phenyi-1 H-pyrazol-5-yl)amlno]ca»t onyl] benzenesuif onamlde, 
■'■■i .monosodium salt; Umekawa K, Hasegawa H. Tsutsumi Y, Sato K, IWatsumura Y, Ohaahl N., J 
Pharmacol 2000 Sep;84(1):7-15; Discovery Research l.aboratories I, Research Center. Sumitomo 
Pharmaceuticals Co. Ltd, Osalca. Japan) do not affect the activity of IGSS (Table 8). 

20 

Table 8: Biochemical profile of NEP/iOS5-lnhlbitery compounds and reference compounds 











Phosphoramicion 


18 


20 


300 


CGS-35066 


1300 


42 


5 


Thiorphan 


>1000 


2.4 


> 10000 


8M-19712 


> 10000 


>1000 


11.7 


compound la-2 


1.2 


2.9 


1000 


active drug 








compound ia-2 


2.9 


1.7 


3278 


active drug 








compound la-2 


2.8 


4 


374 


active drug 
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The results of the present invention are very surprising, In particular in view of the following facts. 
Since endothelin converting enzyme-1 (ECE-1) was cloned in 1994, this enzyme has become 
generally accepted as the endopeptidase responsible for the physiological conversion of big-ET-1 
to ET-1. However, despite the fact that ECE-1 has the ability to cleave blg-ET-1, more recent 
5 reports raise doubts as to whether ECE-1 is the only physiologically relevant endothelin converting 
enzyme, or at least argue that additional enzymes must be involved In the production of ET-1. The 
iGS5 protein yms discovered to be a metalloprotease wth high similarity to NEP (54% Identity) 
and a somewhat lower similan'ty to ECE-1 (38% identity). To characterize the enzymatic properties 
of this novel metalloprotease by the experiments under the example 4 it was loolced for potential 
10 substrates and found that substance P, bradyldnin, big-ET'1 and less efficiently ^P, angiotensin I 
and ET*1 are cleaved by IGS5. The enzymatic activity of IGS5 has an optimum at neutral 
pH (7.0-7.^. it should be noted that the proteolysis of big-ET-1 by IGS5 results in correct 
fonrtationof ET-1. 

15 .By the experiments under the present example 7 the potency of metalloprotease inhibitors to 
suppress the* conversion of big-ET to ET-1 by IGS5 was examined, using a labelled fluorescent 
big-ET-l analogue as a substrate, it is of interest that phosphoramidon that is known to inhibit the 
conversion of bIg-ET to ET-1 in vivo, also Inhibits IGS5 with high potency (IC50 = 18 nM) in our 
biochemical assay (considerably higher than ECE*1). In contrast, the selective NEP inhibitor 

20 thiorphan as well as a selective ECE-1 inhibitor 8M-19712 from Sumitomo do not affect the 
activity of IGS5. 

Thus compounds with formula i^ in particular with formula la or lb, respectiveiy. surprisingly 
showed combined or concunrent NEP/IGSS-inhibitory activity. As representative examples of 
25 compounds of the formula la compound la-2 and of the formula lb compound lb-6 were 
investigated in the experiments of the present example 7. Both compounds revealed to be vety 
potent inhibitors (IC50 » 1 .2 and 2.9 nM) of the newly identified IGS6 metalloprotease. 
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SEQUENCE LISTING 



5 <110> SOLVAY PHAI^CEUTICALS C^H 

<120> Use of compounds with Conibined NEP/MP-InMbitory 
Activity in the Preparation of 22edicainents 



10 

■J; I • - . 



15 
20 
25 
30 

'•■35^ 
40 
45 
50 
55 

i -J. 

60 



<13Q> HA 00.17-EP 

<140> 
<141> 

<160> 6 

<170> Patentin Ver. 2.1 

<210> 1 

<211> 2076 

<212> DNA 

<213> Homo sapiens 



<220> 
<221> CDS 
<222> (1). 



(2073) 



<400> 1 

tgc acc acc cct ggc tgc gtg ata gca get gcc agg ate etc cag aac 48 
Cya Thr Thr Pro Gly Cy^ Val Xle Ala Ala Ala Arg lie Leu Gin Asn 
15 10 15 

atg gac ccg acc acg gaa ccg tgt gac gac ttc tac cag ttt gca tgc 96 
Met Asp Pro Thr Thr Olu Pro Cys Asp Asp Phe Tyr Oln Phe Ala cys 

Vv 20 • 25 - 30 



STfifa ggc tgg ctg egg cgc cac gtg ate ect gag acc aae tea aga tac 
Gly Gly Trp Leu Arg Arg His Val lie Pro Glu Thr Asn Ser Arg Tyr 
35 40 45 

age ate ttt gac gte etc cgc gac gag etg gag gto ate etc aaa gcg 
Ser He Phe Asp Val Leu Arg Asp Glu Leu Glu Val Zle Leu Lys Ala 
50 55 60 

gtg ctg gag aat teg act gcc aag gac egg ccg get gtg gag aag gee 
yal Leu Glu Asn Ser Thr Ala Lys Asp Arg pro Ala Val Glu Lys Ala 



65 



70 



75 



80 



agg acg ctg tac cgc tec tgc atg aac cag agt gtg ata gag aag ega 
Arg ^Fhr Leu Ty^c Arg ser Cys Met Asn Gin Ser Val xle Glu Lys Arg 
85 90 35 

ggc tct cag ccc ctg ctg gac ate ttg gag gtg gtg gga ggc tgg ccg 
Gly Ser Oln Pro Leu Leu Asp He Leu Glu Val Val Gly Gly Trp Pro 
100 105 110 

gtg gcg atg gac agg tgg aac gag acc gta gga etc gag tgg gag etg 
yal Ala Met Asp Arg Trp Asn Glu nhr Val Gly Leu. Glu Trp Glu Leu 
115 120 125 

gag egg cag ctg gcg ctg atg aac tea cag ttc aac agg cgc gte etc 
Glu Arg Gin Leu Ala Leu Met Asn Ser Gin Phe Asn Arg Arg Val Leu 
130 135 140 



144 



192 



240 



288 



336 



384 



432 
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ate gac etc ttc ate tgg aac gac gac cag aac tec age egg eac ate 
He Asp Leu Plie lie Trp Asn Asp Asp Gin Asn ser ser Arg His He 
145 150 155 160 

5 ate tac ata gac cag ccc acc ttg ggc atg ecc tec cga gag tao tac 
: I?: xie Tyr II© Asp Qln Pro lHax Leu Gly M^c Pro Ser Arg Olu Tyr Tyr 

165 170 175 

ttc aac ggc ggc age aac egg aag gtg egg gaa gee tac ctg cag ttc 
10 Phe Asn Gly Gly Ser Asn Arg Lys Val Arg Glu Ala Tyr Leu Gin Plie 
180 185 190 

atg gtg tea gtg gee acg ttg ctg egg gag gat gee aac ctg ccc agg 
Met Val Ser Val Ala Thr Leu Leu Arg Glu Asp Ala Asn Leu Pro Arg 
15 195 200 205 



20 



gac age tgc ctg gtg cag gag gae atg atg cag gtg ctg gag ctg gag 
Asp Ser Cys Leu Val Gin' Glu Asp Met Met Gin Val Leu Glu Leu Glu 
210 215 220 

aca cag ctg gcc aag gcc acg gta ccc cag gag gag aga cac gac gtc 
Thr Gin Leu Ala z^ys Ala Thr Val Pro Gin Glu Glu Arg His Asp Val 
225 230 235 240 



26 ate gcc ttg tac eac egg atg gga ctg gag gag ctg caa age cag ttt 
lie Ala Leu Tyr His Arg Met Gly Leu Glu Glu Leu Gin Ser Gin Phe 
245 250 255 ^ 

gffc ctg aag gga ttt aac tgg act ctg ttc ata caa act gtg eta tec 
30 \ Gly Leu Lys Gly Phe Asn Txp oto Leu Phe Zle Gin Thr Val Leu Ser 
260 26S 270 

tct gtc aaa ate aag ctg ctg cca gat gag gaa gtg gtg gtc tat ggc 
Ser Val Lys Zle Lys Leu Leu Pro Asp Glu Glu Val Val Val Tyr Gly 
35 275 280 285 

ate ccc tac ctg cag aac ctt gaa aac ate arc gac acc tac tea gcc 

Zle Pro Tyr Leu Gin Asn Leu Glu Asn Zle lie Asp Thr Tyr Ser Ala 
290 295 300 

40 

;n?f ^agg acc ata cag aac tac ctg gtc tgg cgc ctg gtg ctg gac cgc att 

Arg Thr lie Oln Asn Tyr Leu val Trp Arg Leu Val Leu Asp 2^rg xle 

305 310 315 320 

*45 ggt age eta age cag aga ttc aag gac aea cga gtg aac tac cgc aag 
Gly Ser Leu Ser Gin Arg Phe Lys Asp Thr Arg Val Asn Tyr Arg Lys 
325 330 335 

gcg ctg ttt ggc aca atg gtg gag gag gtg cgc tgg cgt gaa tgt gtg 
50 Ala Leu Phe Gly Thr Met Val Glu Glu Val Arg Trp Arg Glu Cys Val 
340 345 350 

'''1 i 99e tac gtc aac age aac atg gag aac gcc gtg ggc ;tcc etc tac gtc 
Gly Tyr Val Asn Ser Asn Met Glu Asn Ala Val Gly Ser Leu Tyr .Val 
55 355 360 365 

egg gag gcg ttc cct gga gac age aag age atg gtc aga gaa etc att 
Arg Glu Ala Phe Pro Gly Asp Ser Lys Ser Met Val Arg Glu Leu Zle 
370 375 380 



60 



gac aag gtg egg aca gtg ttt gtg gag acg ctg gac gag ctg ggc tgg 
Asp Ly& Val Arg Thr Val Phe Val Glu Thr Leu Asp Glu Leu Gly Trp 
385 390 393 400 
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atg gac gag gag tec aag aag aag gcg cag gag aag gcc atg age ate 1248 
Met Asp Glu Olu ser liys Lys Lys Ala Gin Glu Lys Ala Met Ser He 

|. - - - 405 . 410 415 

^ ~ egg gag cag ate ggg cac cct gac tac ate ctg gag gag atg aac agg 1296 
Arg Glu Qln He Gly His Pro Asp Tyr He Leu Glu Glu Met Asn Arg 
420 425 430 

10 cgc ctg gac gag gag tac tec aat ctg aac ttc tea gag gac ctg tac 1344 
Arg Leu Asp Glu Glu Tyr ser Asn Leu Asn Phe Ser Glu Asp Leu Tyr 
435 440 445 

tfet gag aac agt ctg cag aac cnc aag gtg ggc gcc cag egg age etc 1392 
15 Phe Glu Asn Ser Leu Gin HBn Leu Lys Val Gly Ala Gin Arg Ser Leu 

' . -'U /. 1 . ' 455 ■ 460 . 



agg aag ctt egg gaa aag gtg gac cca aat etc tgg ate ate ggg gcg 
Aro Lya Leu Arg Glu Lys Val Asp Pro Asn Leu Trp He He Gly Ala 
20 465 470 475 480 



atg gat tgg tgg agt aac ttc tec acc cag cac ttc egg gag cag tea 
.'t Met Asp Trp Trp Ser Asn. Phe Ser Thr Gin His Phe Arg Glu Gin Ser 
40 • 545 550 . 555 560 



cag etc ttc ttc ate aac tac gcc cag gtg tgg tgc ggg tec tac egg 
Gin Leu Phe Phe He Asn Tyr Ala Gin Val Trp Cys Gly Ser Tyr Arg 
60 625 630 635 640 



1440 



1488 



gcg gtg gtc aat gcg ttc tac tec cca aac cga aac cag att gta ttc 

Ala val Val Asn Ala Phe Tyr Ser Pro Asn Arg Asn Gin He Val Phe 
485 490 495 

25 

cct gcc ggg ate etc cag ccc ccc ttc ttc age aag gag cag cca cag 1536 
Pro Ala Gly He Leu Glri Pro Pa:x> Phe Phe Ser Lys Glu Gin Pro Gin 

■ 500 505 510 

30 gcc ttg aac ttt gga ggc ate ggg atg gtg ate ggg cac gag ate acg 1584 
Ala Leu Asn Phe Gly Gly He Gly Met Val He Gly His Glu He Thr 
515 520 525 

cac ggc ttt gac gac aat ggc egg aac ttc gac aag aat ggc aac atg 1632 
35 His Gly Phe Asp Asp Asn Gly Arg Asn Phe Asp Lys Asn Gly Asn Met 
530 535 540 



1680 



gag tgc atg ate tac cag tac ggc aac tac tec tgg gac ctg gca gac 1728 
Glu Cys Met He Tyr Gin Tyr Gly Asn Tyr Ser Trp Asp Leu Ala Asp 
565 570 575 

45 

gaa cag aac gtg aac gga ttc aac acc ctt ggg gaa aac att get gac 1776 
Glu Gin Asn Val Asn Gly Phe Asn Thr Leu Gly Glu Asn He Ala Asp 
580 585 590 

60 aac gga ggg gtg egg caa gcc tat aag gcc tac etc aag tgg atg gca 1824 
:Asn Gly Gly Val Arg Gin Ala Tyr Lys Ala Tyr Leu Lys Trp Met Ala 
595 600 605 

gag ggt ggc aag gac cag cag ctg ccc ggc cng gat etc acc cat gag 1872 
55 Glu Oly Gly Lys Asp Gin Gin Leu Pro Gly Leu Asp Lsu Thr His Glu 
610 615 620 



1920 
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cec gag tec gcc ate caa tec ate aag aca gac gtc cac agt. ccc ctg 
Pro Glu Phe Ala lie Gin Ser I Id Lys Tbr Asp Val His Ser Pro Leu 
645 650 655 



5 aag tac agg gta ctg ggg teg ctg cag aac ctg gcc gcc ttc gca gac 
Lys Tyr Arg Val l<eu Gly Ser Lau Gin Asn Leu Ala Ala Phe Ala Asp- 
»• «: 660 665 670 



1968 



2016 



acg ttc cac tgt gcc egg ggc ace cec atg cac ccc aag gag cga tgc 2064 
10 Thr Phe His cys Ala Arg Gly Thr Pro Met His Pro Lys Glu Arg cys 
675 680 685 

ego gtg tgg tag 2076 
Arg Val Trp 
15 690 



20 



25 



<210> 2 
<211> 691 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Cys Thr Thr pro Gly Cys val He Ala Ala Ala Arg lie Leu Gin Asn 
15 10 15 



Met Asp Pro Thr Thr Glu Pro Cys Asp Asp Phe lyr Gin Phe Ala cys 
20 25 30 

30, .Gly Gly Trp Leu Arg Arg His Val Xle Pro Glu Thr Asn Ser Arg Tyr 
' 35 40 -45 



35 



Ser He Phe Asp V^l Leu Arg Asp Glu Leu Glu V^l He Leu ljy& Ala 
50 55 60 

Val Leu Glu Asn Ser Thr Ala Lys Asp Arg Pro Ala V^l Glu Lys Ala 
65 70 75 80 



Arg Thr Leu Tyr Arg ser Cys Met Asn Gin Ser Val He Glu Lys Arg 
40 85 90 95 

:Gly Ser Gin Pro Leu Leu Asp He Leu Glu Val Val. , Gly Gly Trp Pro 
100 105 110 

45 Val Ala Met Asp Arg Trp Asn Glu Thr Val Gly Leu Glu Txp Glu Leu 
115 120 125 



50 



55 



Glu Arg Gin Leu Ala Leu Met Asn Ser Gin Phe Asn Arg Arg Val Leu 
130 135 140 

He Asp Leu Phe Xle Txp Asn Asp Asp Gin Asn ser Ser Arg His He 
145 150 155 160 

ille Tyr He Asp Gin Pro Thr Leu Gly Met Pro Ser 'Arg Glu Tyr Tyr 
165 170 175 



60 



Phe Asn Gly Gly Ser Ash Arg Lys Val Arg Glu Ala Tyr Leu Gin Phe 
180 185 190 

Met val Ser Val Ala Thr Leu Leu Arg Glu Asp Ala Asn Leu Pro Arg 
19S 200 205 
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Asp Ser cys Ijbu Val Gin Glu Asp Met Met Gin Val Leu Glu Leu Glu 
210 215 220 

Thr Gln-Leu_.Ala-Xys_AlaJrhr val Pro Gin Glu Glu Ar.g_Hia_Asp_:V^l„ 
5 225 230 235 240 

He Ala Leu Tyr His Arg Met Gly Leu Glu Glu Leu Gin Ser Gin Phe 
245 250 255. 

10 Gly Leu Lys Gly Ph^ Asn Trp Thr Leu Phe lie Gin Thr Val Leu Ser 

; '^^^ ' }• 260 265 I . 270 



15 



30 



45 



ser Val Lys He I^s Leu Leu Pre Asp Glu Glu val V^l val Tyr Gly 
275 280 285 

He Pro Tyr Leu Gin Asn Leu Glu Asn lie lie Asp Thr Tyr Ser Ala 
290 295 300 



Arg Thr He Gin Asn Tyr Leu Val Trp Arg Leu Val Leu Asp Arg He 
20 305 310 315 320 

Gly Ser Leu Ser Gin Arg Phe Lys Asp Thr Arg Val Asn Arg Lys 

: • * 325 330 I 335 

25 Ala Leu Phe Gly Thr Met Val Glu Glu Val Acg Trp Arg Glu Cys Val 
340 345 350 



Gly Tyr Val Asn Ser Asn Met Glu Asn Ala val Gly Ser Leu Tyr Val 
355 360 365 

Arg Glu Ala Phe Pro Gly Asp Ser Lys Ser Met Val Arg Glu Leu He 
370 375 380 



Asp Lys Val Arg Thr Val . Phe val Glu Thr Leu Asp Glu Leu Gly Trp 
35' ' 385 390 395 400 

Met Asp Glu Glu Ser Lys Lys Lys Ala Gin Glu Lys Ala Met Ser He 
405 410 415 

40 Arg Glu Gin He Gly His Pro Asp Tyr He Leu Glu Glu Met Asn Arg 
420 425 430 



Arg Leu Asp Glu Glu Tyr Ser Asn Leu Asn Phe Ser Glu Asp Leu Tyr 

435 ' 440 445 

' Phe Glu Asn Ser Leu Gin Asn Leu Lys Val Gly Ala ^Gln Arg Ser Leu 
450 455 460 



Arg Lys Leu Arg Glu Lys Val Asp Pro Asn Leu Trp He He Gly Ala 
60 465 470 475 480 

Ala Val Val Asn Ala Phe Tyr ser Pro Asn Arg Asn Gin He Val Phe 

485 430 495 

56 Pro Ala Gly He Leu Gin Pro Pro Phe Phe Ser Lys Glu Gin Pro Gin 
500 505 510 

"^Ala i*eu Asn Phe Gly Gly He Gly Met Val He Gly 'His Glu He Thr 
515 520 - 525 

60 

Kis Gly Phe Asp Asp Asn Gly Atrg Asn Phe Asp Lys Asn Gly Asn Met 
530 535 540 
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Met Asp Trp Trp Ser Asn Phe Ser Thr Gin His l?he Arg Glu Gin Ser 
545 550 555 560 

~ Giu Cys lie Tyr Gin Tyr Gly Asn Tyr Ser Trp Asp Leu Ala Asp 
5.. 565 570 575 

Glu Gin Asn Val Asn Gly Phe Asn Thr Leu Gly Glu Asn He Ala Asp 
580 585 590 

10 Asn Gly Gly Val Arg Gin Ala Tyr Lys Ala Tyr Leu Lys Trp Met Ala 
595 600 605 



15 



30 



45 



Glu Gly Gly Lys Asp Gin Gin Leu Pro Gly Leu Asp Leu Thr Bis Glu 
610 615 620 

Gin Leu Phe Phe lie Asn Tyr Ala Gin Val Trp Cys Gly ser Tyr Arg 
625 630 635 640 



Pro Glu Phe Ala He Gin Ser He Lys Thr Asp Val His Ser Pro Leu 
20 64S 650 655 

Lys Tyr Arg val Leu Gly Ser Leu Gin Asn Leu Ala Ala Phe Ala Adp 
660 665 670 

25 Thr Phe His Cys Ala Arg Gly Thr Pro Met His Pro Lys Glu Arg Cys 
675 680 685 



Arg val Trp 
' r 690 



<210> 3 
<211^ 2340 
<212> mOi 
35 <213> Homo Sapiens 

<220> 

<221> CDS 

<222> (1) ..(2337) 

40 

. J i<400> 3 " M 

atg ggg aag tec gaa ggo ccc gtg ggg atg gtg gag age get ggc cgt 48 
Met Gly Lys Ser Glu Gly Pro Val Gly Met val Glu Ser Ala Gly Arg 
1 5 . 10 15 

gca ggg cag aag cgc ccg ggg ttc ctg gag ggg ggg ctg ctg ctg ctg 96 
Ala Gly Gin Lys Arg Pro Gly Phe Leu Glu Gly Gly Leu Leu Leu Leu 
20 25 30 

50 ctg ctg ctg gtg acc get gcc ccg gtg gcc ttg ggt gtc etc tac gcc 144 
Leu Leu Leu Val Thr Ala Ala Leu Val Ala Leu Gly Val Leu lyr Ala 

; . r- 35 .40 45 

gac cgc aga ggg aag cag ctg cca cgc ctt get age egg ctg tgc tec 192 
55 Asp Arg Arg Gly Lys Gin Leu Pro Arg Leu Ala Ser Arg Leu Cys Phe 
50 55 60 

tta cag gag gag agg acc ttt gta aaa cga aaa ccc cga ggg ate cca 240 
Leu Gin Glu Glu Arg Thr Phe Val Lys Arg Lys pro Arg Gly He Pro 
60 65 70 75 80 
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gag gcc caa gag gtg age gag gtc tgc acc acc cct ggc tgc .gtg ata 
Glu Ala Gin Glu Val .Sar Glu Val Cya Thr Thr pro Gly Cys val Tie 
85 90 95 



20 



:-acc gta gga etc gag tgg gag ctg gag egg cag ctg gcg ctg atg aac 
Thr Val Gly Leu Glu Trp Glu Leu Glu Arg Gin Leu Ala Lau ^t Asn 
35 210 215 220 



40 



50 



60 



260 265 270 

gtg egg gaa gcc rac ctg cag ttc atg gtg tea gtg gcc acg ttg ctg 
Val Arg Glu Ala Tyr Leu Gin Phe Met Val Ser Val Ala Thr Leu Leu 
275 280 285 



288 



5 gca got gcc agg ate etc cag aac atg gac ccg acc acg gaa ecg tgt 336 
Ala Ala Ala Arg He Leu Gin Asn Met Asp Pre Thr Thr Glu Pro Cys 
100 105 110 

gac gac ttc tao cag ttt. gca tgc gga ggc tgg ctg egg cgc cac gtg 384 
10 ' Asp Asp Phe Tyr Gin Phe Ala Cys Gly Gly Trp Leu Arg Arg His val 
115 120 125 

ate cct gag acc aac tea aga tao age ate ttt gac gtc etc cgc gac 
xie Pro Glu Thr Asn ser Arg Tyr Ser lie Phe Asp Val Leu Arg Asp 
15 130 135 140 



432 



gag ctg gag gtc ate etc aaa gcg gtg ctg gag aat teg act gcc aag 480 
Glu Leu Glu val lie Leu Lys Ala Val Leu Glu Asn Ser Thr Ala Lye 
145 150 155 160 

gac egg ccg get gtg gag aag gcc agg acg otg tac cgc tec tgc atg 528 
Asp Arg Pro Ala Val Glu Lys Ala Arg Thr Leu Tyr Arg Ser Cys Met 
165 • 170 175 



26 aac cag agt gtg ata gag aag cga ggc tct cag ccc ctg ctg gac ate 576 
Asn Gin Ser Val lie Glu Lys Arg Gly Ser Gin Pro Leu Leu Asp He 
180 185 190 

ttg gag gtg gtg gga ggc tgg ccg gtg gcg atg gac agg tgg aac, gag 624 
30 Leu Glu Val Val Gly Gly Trp Pro Val Ala Met Asp Arg Trp Asn Glu 
195 200 205 



672 



tea cag tte aac agg cgc gtc etc ate gac etc ttc ate tgg aac gac 720 
Ser Gin Phe Asn Arg Arg Val Leu He Asp Leu Phe He Trp Asn Asp 
225 230 235 240 

gac cag aac tec age egg cac ate ate tac ata gac cag ccc acc ttg 768 
Asp Gin Asn ser Ser Arg Kis Xle He Tyr He Asp Gin Pro Thr Leu 
245 250 255 



■45 '^^gc atg ccc tec cga gag tac tac ttc aac ggc ggc 'age aac egg aag 816 
Gly Met Pro ser Arg Glu Tyr Tyr Phe Asn Gly Gly ser Asn Arg Lys 



864 



egg gag gat gca aac ctg ccc agg gac age tgc ctg gtg cag gag gac 912 
Arg Glu Asp Ala Asn Leu Pro Arg Asp Ser Cys Leu val Gin Glu Asp 
55 290 295 300 

atg atg cag gtg ctg gag ctg gag aea cag ctg gcc' aag gcc acg gta 960 
Met Met Gin Val Leu Glu Leu Glu Thr Gin Leu Ala Lys Ala Tflir Val 
305 310 315 320 



coo cag gag gag aga cac gac gtc ate gcc ttg tac cae egg atg gga 1008 
Pro Gin Glu Glu Arg His Asp Val He Ala Leu Tyr His Arg Met Gly 
325 330 335 
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5 



ctg gag gag ctg caa age cag ttt ggc ctg aag gga ttt aac tgg act 1056 
Leu Glu Glu Leu Gin Ser Gin Phe Gly Leu Lys Gly Phe Asn Trp Thr 

340 345 350 ^ — 7 

ctg ttc ata 'caa: act gtg~cta~tcc tct gtc aaa ate aag ctg ctg cca' 1104- 
Leu Phe lie Gin Thr Val Leu Ser Ser Val Lys He Lys Leu Leu Pro 
355 360 365 



aac ate ate gac acc tac tea gee agg ace ata cag aac tac ctg gtc 
15 Asn He He Asp Tlax Tyr Ser Ala Arg Thr Xle Gin Asn Tyr Leu V^l 
385 390 395 400 



25 



45 



10 gat gag gaa gtg gtg gto tat ggc ate ccc tac ctg cag aac ctt gaa 1152 
Asp Glu Glu val Val Val. Tyr Gly Xle Pro Tyr Leu Gin 2^n Leu Glu 
370 375 380 



1200 



tgg cgc ctg gtg ctg gac cgc att' ggt age eta age cag aga tte aag 1248 
Trp Arg Leu Val Leu Asp Arg He Gly Ser Leu Ser Gin Arg Phe Lys 
20 405 410 415 



gac aca cga gtg aao tac cgc aag gcg ctg ttt ggc aca atg gtg gag 1296 
Asp Thr Arg Val Asn Tyr Arg Lys Ala Leu Phe Gly 'Thr. Met Val Glu 
420 425 430 

gag gtg cgc tgg cgt gaa tgt gtg ggc tac gtc aac age aac atg gag 1344 
Glu Val Arg Trp Arg Glu Cys V^l Gly Tyr Val Asn Ser Asn Met Glu 
435 440 445 



30 aac gee gtg ggc tec etc tac gtc agg gag gcg rtc cct: gga gac age 1392 
Asn Ala Val Gly Ser Leu Tyr Val Arg Glu Ala Phe Pro Gly Asp Ser 
450 455 460 

:aag age atg gtc aga gaa etc att gac aag gtg egg aca grg ttt gt:g 1440 
35' 'Lys Ser Met Val Arg Glu Leu He Asp Lys val Arg Thr Val Phe Val 
465 470 475 480 

gag acg ctg gac gag ctg ggc tgg atg gac gag gag tec aag aag aag 1488 
Glu Thr Leu Asp Glu Leu Gly Trp Met Asp Glu Glu Ser Lys Lys Lys 
40 485 490 495 

gcg cag gag aag gee atg age ate egg gag cag ate ggg cac cct ?ae 1536 
Ala Gin Glu Lys Ala Met Ser He Arg Glu Gin He Gly His Pro Asp 
500 505 510 



, ; tac ate ctg gag gag atg aac agg cgc ctg gac gag ^ gag tac tec aat 1584 
. Tyr He Leu Glu Glu Met. Asn Arg Arg Leu Asp Glu Glu Tyr Ser Asn 
515 520 525 

50 ctg aac ttc tea gag gac ctg tac ttt gag aac agt ctg cag aac etc 1632 
Leu Asn Phe Ser Glu Asp Leu Tyr Phe Glu Asn Ser Leu Gin Asn Leu 
530 535 540 

aag gtg ggc gee cag egg age etc agg aag ctt egg gaa aag gtg gac 1680 
55 Lya Val Gly Ala Gin Arg Ser Leu Arg Lys Leu Arg Glu Lys val Asp 
545 550 555 560 

. • cca aat etc tgg ate ate ggg gcg gcg gtg gtc aat. gcg ttc tac tec 1728 
Pro Asn Leu Trp He He Gly Ala Ala Val Val Asn Ala Phe Tyr Ser ^ 
60 565 570 575 
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cca aac cga aac cag att gta ttc cct gcc ggg ate etc .cag cec ccc 
Pro Asn Arg Asn Gin He .Val Phe Pro Ala Gly He Leu Oln Pro Pro 
580 585 590 



1776 



10 



15 



20 



25 



30 



35 



40 



45 



ttc ttc age aag gag cag cca cag gcc ttg aac ttt gga ggc att ggg 
fihe Pbe Ser Lys Glu Gla Pro- Gin Ala Leu Adn Phe Gly Qly He Gly-- 
595 600 605 

atg gtg ate ggg cac gag ate acg eac ggc ttt gac gac aat ggc egg 
Met val He Gly His Glu He Ttar His Gly Phe Asp Asp Asn Gly Arg 
610 615 620 

aac ttc gac aag aat ggc aac atg atg gat tgg tgg agt aac ttc tec 
Asn Pile Asp liys Aan Gly Asn Met Met Asp Trp Trp Ser Asn Phe Ser 
625 630 635 640 

acc cag cac ttc egg gag cag tea gag tgc atg ate tac cag tae ggc 
Thr Gin His Phe Arg Glu Gin Ser Glu Cys Met He Tyr Gin Tyr Gly 
645 650 655 

aac tac tec tgg gac ctg gca gac gaa cag aac gtg aac gga ttc aac 
Asn Tyr Ser Trp Asp Leu Ala Asp Glu Gin Asn Val Asn Gly Phe Asn 
660 665 670 

acc ett ggg gaa aac att get gac aac gga ggg gtg egg caa gcc tat 
Thr Leu Gly Glu Asn lie Ala Asp Asn Gly Gly Val Arg Gin Ala Tyr 
675 '680 685 

aag gcc tac etc aag tgg atg gca gag ggt ggc aag gac cag cag ccg 
Lys Ala Tyr i^u Lys Trp Met Ala Glu Gly Gly Lys Asp Gin Gin Leu 
690 695 700 

ooe ggc ctg gat etc ace cat gag cag etc ttc ttc ate aac tac gcc 
Pro Gly Leu Asp Leu Thr His Glu Gin Leu Phe Phe lie Asn Tyr Ala 
705 710 715 720 

cag gtg tgg tgc ggg tec tac egg ccc gag ttc gcc ate caa tec ate 
Gin Val Trp Cys Gly Ser Tyr Arg Pro Glu Phe Ala He Gin Ser Jle 
725 730 735 

aag aca gac gtc eac agt ccc ctg aag tac agg gta ctg ggg teg ctg 
Lye Thr Asp val His ser Pro Leu Lys Tyr Arg Val Leu Gly Ser Leu 
740 745 750 

cag aac ctg gcc gcc ttc gca gac acg ttc cac tgt gcc egg ggc acc 
Gin Asxi Leu Ala Ala Phe Ala Asp Thr Phe His Cys Ala Arg Gly Thr 
755 760 765 



ccc atg eac ccc aag gag cga tgc cgc gtg tgg tag 
50. iPro Met His Pro Lys Glu Arg Cys Arg Val Trp 
770 775 



1824 



1872 



1920 



1968 



2016 



2064 



2112 



2160 



2208 



2256 



2304 



2340 



^210> 4 
55 <211> 779 
<212> PRT 

'<213> Homo Sapiens 



<400> 4 

60 Met Gly Lys Ser Glu Qly Pro val Gly Met Val Glu Ser Ala Gly Arg 
1 ■ 5 - 10 15 
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Ala Gly Gin Lys Arg Pro Gly Phe Leu Glu Gly Gly Leu Leu Leu Leu 
20 25 30 



Leu Leu Leu Val Thr Ala Ala Leu Val Ala Leu Gly Val Leu^ Tyr Ala 
5 35 ^ 40 45 

Asp Arg Arg Gly lys Gin Leu Pro Arg Leu Ala ser Arg Leu Cys Phe 

■ ' * " 50 55 60 

10 Leu Gin Glu Glu Arg Thr Phe val Lys Arg Lys Pro Arg Gly lie Pro 

65 70 75 80 



15 



Glu Ala Gin Glu Val ser Glu Val cys Thr Thr Pro Gly Cys Val He 
65 90 95 

Ala Ala Ala Arg He Leu Gin Asn Met Asp Pro Thr Thr Glu Pro Cys 
100 105 110 



Asp Asp Phe Tyr Gin Phe Ala Cys Gly Gly Trp Leu Arg Arg His Val 
20 115 120 125 . 

lie Pro Glu Thr Asn Ser Arg Tyr Ser He Phe Asp Val Leu Arg Asp 
130 135 . 140 

25 Glu Leu Glu Val He Leu Lys Ala Val Leu Glu Asn ser Thr Ala Lys 
145 150 155 . 160 



. 30^ 



Asp Arg Pro Ala val Glu Lys Ala Arg Thr Leu Tyr Arg Ser Cys Met: 
165 170 175 

Aan Gin Ser val He Glu Lys. Arg Gly Ser Gin Pro : Leu Leu Asp He 
180 185 190 



Leu Glu Val val Gly Gly Trp Fro Val Ala Met Asp Arg Trp Asn Glu 
35 195 200 205 

Thr Val Gly Leu Glu Trp Glu Leu Glu Arg Gin Leu Ala Leu Met Asn 
210 215 220 

40 ser Gin Phe Asn Arg Arg val Leu He Asp Leu Phe He Trp^Asn Asp 
225 230 235 240 

' 'Asp Gin Asn Ser Ser Arg His He He Tyr He Asp Gin Pro Thr Leu 
245 250 255 

45 

Gly Mat Pro Ser Arg Glu Tyr Tyr Phe Asn Gly Gly Ser Asn Arg Lys 
260 265 270 

Val Arg Glu Ala Tyr Leu Gin Phe Met Val Ser Val Ala Thr Leu Leu 
50 275 280 285 

Arg Glu Asp Ala Asn Leu Pro Arg Asp Ser cys Leu Val Gin Glu Asp 
290 295 300 

55 Met Met Gin Val Leu Glu Leu Glu Thr Gin Leu Ala Lys Ala Thr val 
305 310 315 320 

Pro Gin Glu Glu Arg His Asp Val He Ala Leu Tyr His Arg Met Gly 
325 330 335 

60 

Leu Glu Glu Leu Gin Ser Gin Phe Gly Leu Lys Gly Phe Asn Txp Thr 
340 345 350 
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, , Leu Phe He Qln Thr Val Leu Ser Bex V&l Lys lie Lys Leu Leu Pro 

f . 355 360 365 

Asp-Giu Glu-vai V^l val Tyr Gly 11^ pro Tyr-Leu-Gln-Asn-Leu Glu - 

6 370 375 380 

Asn He lla Asp Thr Tyr ser Ala Arg Thr lie Gin Asn Tyr Leu val 
385 390 395 400 

10 Trp Arg Leu val Leu Asp Arg He Gly Ser Leu Ser Gin Arg Phe Lys 

405 410 415 



15 



ASP Thr Arg val Asn Tyr Arg Lys Ala Leu Phe Oly.Thr Met Val Glu 
420 425 430 

Glu val Arg Trp Arg Qlu Cys Val Gly Tyr Val Asn Ser Asn Met f3lu 
435 440 445 



Asn Ala Val Gly Ser Leu Tyr val Arg Qlu Ala Phe Pro Gly Asp Ser 
20 450 455 460 

Lvs Ser Met Val Arg Glu Leu He Asp Lys Val Arg Thr Val Phe Val 
465 470 475 480 

^ l ' -ZS-' -^Glu Thr Leu Asp Glu Leu Gly Trp Met Asp Glu Glu- .Ser Lys Lys Lys 
• 485 490 495 

Ala Gin Glu Lys Ala Met Ser He Arg Glu Gin He Gly His Pro Asp 
500 505 510 

30 

Tyr He Leu Glu Glu Met Asn Arg Arg Leu Asp Glu Glu Tyr Ser Asn 
515 520 525 

Leu Asn Phe Ser Glu Asp Leu Tyr Phe Glu Asn ser Leu Gin Asn Leu 
35 530 535 540 

vLys Val Gly Ala Gin Arg Ser Leu Arg lys Leu Arg Glu I^ys Val Asp 
545 550 555 560 

40 Pro Asn Leu Trp He He Gly Ala Ala Val Val Asn Ala Phe Tyr Ser 

56S 570 575 



46 



Pro Asn Arg Asn Gin He val Phe Pro Ala Gly He Leu Gin. Pro Pro 
580 5S5 590 . 

Phe Phe Ser Lys Glu Gin Pro Gin Ala Leu Asn Phe Gly Gly He Gly 
595 . 600 605 

'Met Val He Gly His Glu He Thr His Gly Phe Asp 'Asp Asn Gly Arg 
50 610 615 620 

Asn Phe Asp Lys Asn Gly Asn Met Met Asp Trp Trp ser Asn Phe ser 
625 630 635 640. 

55 Thr Gin His Phe Arg Glu Gin Ser Glu Cys Met He Tyr Gin Tyr Gly 

645 650 655 



60 



Asn Tyr Ser Trp Asp Leu Ala Asp Glu Gin Asn Val Asn Gly Phe Asn 
660 665 670 

Thr Leu Gly Glu Asn He Ala Asp Asn Qly Gly Val Arg Gin Ala Tyr 
675 680 685 
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li^a Ala OVr Leu Lys Trp Met Ala Olu Gly Oly Lys Asp Gin Oln. Leu 
690 £95 700 

Pro Gly Leu Asp i*eu*^5&i^lJiS~^G^^ Phe Piie 11© Asn Tyr Ala 
5 705 .710 ^_ 715 720 



15 



45 



Gin val Trp Cys Gly Ser Tyr Arg Pro Glu Phe Ala lie Oln ser lie 

725 730 735 

10 Lys Thr Asp Val His Ser Pro Leu Lys Tyr. Arg Val Leu Gly ser Leu 
740 . 74S 750 



Gin Asn Leu Ala Ala Phe Ala Asp Thr Phe His Cys Ala Arg Oly ilir 
755 . 760 765 

Pro Met His Pro Lys Glu Arg Cys Arg Val Trp 
770 775 



20 <210> 5 

<211> 2262 

<212> DNA 

<213> Homo 6apiG2is 

26 <22 0> 

<221> CDS 

<222> (1) . . (2259) 

. .iv .;<400> 5 

30' ' atg ggg aag tec gaa ggc cca gtg ggg atg gtg gag -age gcc ggc cgt 48 
Men Gly Lys Ser Glu Gly Pro Val Gly Met Val Glu Ser Ala Gly Arg 
IS 10 15 

gca ggg oag aag cgc ccg ggg ttc ctg gag ggg ggg ctg ctg ctg ctg 96 
35 Ala. Gly Gin Lye Arg Pro Gly Phe Leu Glu Gly Gly Leu Leu Leu Leu 

20 25 30 

ctg ctg ctg gtg acc got gee ctg gtg gcc ttg ggt gtc etc tac gcc . 144 
Leu Leu Leu Val Thr Ala Ala Leu Val Ala Leu Oly Val Leu Tyr Ala 
40 35 40 45 



gao cgc aga ggg ate oca gag gcc caa gag gtg age gag gtc tgc acc 192 
Asp Arg Arg Gly Xle Pro Glu Ala Gin Glu V^l Ser Glu Val Cys Thr 
50 55 60 

acc cct ggc tgc gtg ata gca get gcc agg ate etc cag aac atg gac 240 
Thr Pro Gly Cys val lie Ala Ala Ala Arg lie Leu Gin Asn Met Asp 
65 70 75 80 



50 ccg acc aeg gaa ccg tgt gac gac ttc tac cag ttt gca tgc gga ggc 288 
Pro Thr Thr Glu Pro Cys Asp Asp Phe Tyr Gin Phe Ala Cys Gly Gly 
85 90 95 

tgg ctg egg cgc cac gtg ate cct gag acc aac tea aga tac ago ate 336 
55 Trp Leu Arg Arg His Val lie Pro Glu Thr Asn Ser Arg Tyr ser lie 
100 105 110 

tnt gac gtc etc cgc gac gag ctg gag gtc ate etc aaa gcg gtg ccg 384 
Phe Aap Val Leu Arg Asp Glu Leu Glu Val lie Leu Lys Ala Val Leu 
60 115 120 125 
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gag aat teg act gcc aag gac egg ccg get gtg gag aag gcc agg acg 
Glu Asn Ser "Shr Ala Lys A&p Arg Pro Ala Val Glu Lys Ala Arg Thr 
130 135 140 



432 



10 



15 



20 



2Sa 



35 



40 



45 



SO 



56 



60 



ctg tac egc tec tgc atg aac cag agt gtg ata gag aag ega ggc tct 
Iiau Tyr Arg Ser Cys Met Asn Gin ser ~vai He Glu lys Arg Gly ser 
145 150 155 160 

cag ccc ctg ctg gac ate ttg gag gtg gtg gga ggc tgg ccg gtg gcg 
Gin Pro Leu Leu Asp He Leu Glu val Val Gly Gly Trp Pro Val Ala 
165 170 175 

atg gac agg egg aac gag ace gta gga etc gag tgg gag ctg gag egg 
Met Asp Arg Trp Asn Glu Thr Val Gly Leu Glu Trp Olu Leu Glu Arg 
180 185 190 

cag ctg gcg ctg atg aac tea cag ttc aac agg cgc gtc etc ate gac 
Gin Leu Ala Leu Met Asn ser Gin Phe Asn Arg Arg Val Leu He Asp 
195 200 205 

etc ttc ate tgg aac gac gac cag aac tec age egg cac ate ate tac 
Leu Pile lie Trp Asn Asp Asp Gin Asn Ser Ser Arg His lie Ha Tyr 
210 215 220 

.ata gac cag ccc acc ttg ggc atg ccc tec ega gag tac tac ttc aac 
'He Asp Gin Pro Thr Leu Gly Met Pro Ser Arg Glu Tyr Tyr Phe Asn 
225 230 235 240 



ggc ggc age aac egg aag gtg egg gaa gcc tac ctg oag ttc atg gtg 
30 Gly Gly ser Asn Arg Lys Val Ar^ Glu Ala Tyr Leu Gin Phe Met val 

245 250 255 



tea gtg gcc acg ttg ctg egg gag gat gea aac ctg ccc agg gac age 
Ser val Ala Thr Leu Leu Arg Glu Asp Ala Asn Leu Pro Arg Asp ser 
260 265 270 

I tgo Gtg gtg cag gag gac atg atg cag gtg ctg gag : ctg gag aea cag 
Cys Leu Val Gin Glu Asp Met Met Gin Val Leu Glu Leu Glu Thr Gin 
275 230 285 

etg gcc aag gcc acg gta ccc cag gag gag aga cac gac gtc ate gcc 
Leu Ala Lys Ala Thr Val Pro Qln Glu Glu Arg His Asp Val lie Ala 
290 295 300 

ttg tac cac egg atg gga ctg gag gag ctg caa age cag ttt ggc ctg 
Leu Tyr His Arg Met Gly Leu Glu Glu Leu Gin Ser Gin Phe Gly Leu 
305 310 315 320 

• aag gga ttt aac tgg act ctg ttc ata caa act gtg -eta tec tct gtc 
Lys Gly Phe Asn Trp Thr Leu Phe He Gin Thr val Leu Ser Ser val 

325 330 335 

aaa ate aag ctg ctg cca gat gag gaa gtg gtg gtc tat ggc ate ccc 
Lys He Lys Leu Leu Pro Asp Glu Glu Val Val Val Tyr Gly He Pro 
340 345 350 

tac ctg cag aac ctt gaa aac ate ate gac ace tac tea gcc agg acc 
Tyr Leu Gin Asn Leu Glu Asn He He Asp Thr Tyr Ser Ala Arg Thr 
355 360 365 

' ata cag aac tac ctg gtc tgg cgc ctg gtg ctg gac cgc att ggt age 
He Gin Asn Tyr Leu Val T3rp. Arg Leu Val Leu Asp Arg He Gly ser 
370 375 380 



480 



528 



576 



624 



672 



720 



768 



816 



364 



912 



960 



1008 



1056 



1104 



1152 
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eta age cag aga ttc aag gac aca cga gtg aac tac cgc aag gcg ctg 1200 
Leu Ser Gin Arg Plie Lye Asp Tbr Arg Val Asn O^r Arg Lys Ala lieu 
3B5 390 395 '400* 

5 _ _ . . „ . . . 

ttt ggc aca atg gtg gag gag gtg cgc tgg cgt gaa tgt gtg ggc tac 1248 
Phe Gly Vhx Met Val Glu Glu Val Arg Trp Arg Olu Cys Val Gly Tyr 
405 410 415 

10 ^ . gtc aac age aac atg gag aac gcc gtg ggc tec etc tac gtc agg gag 12 S 6 
Val Asn Ser Afin Met Glu Asn Ala Val Gly Ser Leu Tyr Val Arg Glu 
420 425 430 

gcg ttc cct gga gac age aag age atg gtc aga gaa etc att gac aag 1344 
15 Ala Pile Pro Gly Asp ser Lys Ser Met val Arg Glu Lau He Asp Lys 
435 440 445 

gtg egg aca gtg ttt gtg gag acg ctg gac gag ctg ggc tgg atg gac 1392 
Val Arg Thr Val Plie Val Glu Thr Leu Asp Glu Leu Gly Trp M«t Asp 
20 450 455 460 



25 



45: 



-gag gag. tec aag aag aag gcg eag gag aag gcc atg age ate egg gag 1440 

Glu Glu Ser Lys Lys Lys Ala Gin Glu Lys Ala Met Ser lie Arg Glu 

465 470 475 480 

cag ate ggg cac cct gac tac ate ctg gag gag atg aac agg cgc ctg 1488 

Gin xle Gly His Pro Asp Tyr He Leu Glu Glu Met Asn Arg Arg Leu 
485 490 495 



30 gac gag gag tac tec aat ctg aac ttc tea gag gac ctg tac ttt gag 1536 
Asp Glu Glu Tyr Ser Asn Leu Asn Phe Ser Glu Asp Leu Tyr Phe Glu 
500 505 510 

* aac agt ctg cag aac etc aag gtg ggc gcc cag egg age etc agg aag 1584 
35 Asn Ser Leu Gin Asn Leu Lys Val Gly Ala Gin Arg Ser Leu Arg Lys 
515 520 525 

ctt egg gaa aag gtg gac cea aat etc tgg ate ate ggg gcg gcg gtg 1632 
Leu Arg Glu Lys Val Asp Pro Asn Leu Trp He Zle Gly Ala Ala Val 
40 530 535 540 

gtc aat gcg ttc tac tec cea aac cga aac eag att gta ttc cct gcc 1680 
Val Asn Ala Phe Tyr Ser Pro Asn Arg Asn Gin Zle Val Phe Pro Ala 
545 550 555 560 



ggg ate etc cag cec ccc ttc ttc age aag gag cag cea cag gcc ttg 1728 
Gly He Leu Gin Pro Pro Phe Phe Ser Lys Glu Gin Pro Gin Ala Leu 
565 570 575 



50 aac ttt gga ggc att ggg atg gtg ate ggg cac gag ate acg cac ggc 1776 
Asn Phe Gly Gly He Gly Met Val He Gly His Glu He Thr His Gly 
580 585 590 



ttt gac gac aat ggc egg aac ttc gac aag aat ggc aac atg atg gat 
55 Phe Asp Asp Asn Gly Arg Asn Phe Asp Lys Asn Gly Asn Met Met Asp 
595 600 605 



1824 



tgg tgg agt aac ttc tec ace cag cac ttc egg gag cag tea gag tgc 1872 
Trp Trp Ser Asn Phe ser Thr Gin His Phe Arg Glu Gin Ser Glu Cys 
60 610 615 .620 
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QQQ fftg egg caa goc tat aag gcc tac etc aag tgg atg gca gag ggt 
10 Oly Val Arg Gin Ala Tyr Lys Ala Tyr Leu Lys a?rp Met Ala Glu Gly 
' 660 S65 670 

ggc aag gac eag cag ctg ccc ggc ctg gat etc acc eat gag cag etc 
Qly Lys Asp Gin Oln Leu Pro Gly Leu Asp Leu Thr His Glu Gla Leu 
16 675 680 685 



20 



35 



.45. 



tgg tag 
'Trp 



<210> 6 
<211> 753 
<212> PRT 
40 <213> Hozno Sapiens 



<400> 6 , ^ 

Met Gly Lys Ser Glu Gly Pro Val Gly Ket Val Glu ser Ala Oly Arg 
1 5 10 i5 

*Ala Gly Oln Lys Arg Pro Gly Phe Leu Glu Gly Oly 'Leu Leu Leu Leu 

20 25 30 ^, 

Leu Leu Leu Val Thr Ala Ala Leu Val Ala Leu Oly Val Leu Tyr Ala 
50 35 40 45 

ASP Arg Arg Oly He Pro Glu Ala Gin Glu Val Ser Glu val Cys Thr 
50 55 60 

55 Thr Pro Oly cys Val lie Ala Ala Ala Arg Tie Leu Gin Asn Met Aep 
65 70 75 80 

Pro Thr Thr Glu Pro Cys Aep Asp Phe Tyr Gin Phe Ala Cys Gly Gly 
85 90 95 

60 

Trp Leu Arg Arg His Val He Pro Glu Thr Aen Ser Arg Tyr ser He 
100 105 HO 



1920 



atg ate tac cag tac ggc a&c tac tec tgg gac ctg gca gac gaa cag 
Met He Tyr Gin Tyr Gly Asn Tyr Ser Trp Asp Leu Ala Asp Glu Gin 
62_5 630. . 635 _640 

aac gtg aac gga -ttc_aac acc ctt ggg gaa aac att get gac aac gga-- 1968 
Asn Val Asn Gly Phe Asn Thr Leu Oly Glu Aen He Ala Asp Asn Gly 
645 650 655 



2016 



2064 



ttc ttc ate aac tac gcc cag gtg tgg tgc ggg tec tac egg ccc gag 2112 
Phe Phe He Asn Tyr Ala Gin Val Trp Cys Gly Ser Tyr Arg Pro Glu 
690 695 700 

ttc gcc ate caa tec ate aag aea gac gtc cac agt ccc ctg aag tac 
Phe Ala He Gin Ser He Lys Thr Asp val His Ser Pro Leu Lys Tyr 
705 710 715 720 



2160 



2208 



25 agg gta etg ggg teg ctg cag aae ctg gcc gcc ttc gca gac acg ttc 
Arc val Leu Gly Ser Leu Gin Asn Leu Ala Ala Phe Ala Asp Thr Phe 
^ 725 730 735 

cac tgt gcc egg ggc acc ccc atg cac ccc aag gag cga tgc cgc gtg 2256 
30 Hie Cys Ala Arg Gly Thr Pro Met His Pro Lys Glu Arg cys Arg Val 
740 745 750 



2262 



? ' . ^ J- 
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Phe Asp Val Leu Arg Asp Olu Leu GLu Val lld Leu Lys Ala Val Leu 
115 120 125 

: ' 1 T oiu Asn Ser ttir Ala Lys i^p Ajcg Pro" Ala Val Glu Lys Ala Arg Thr 

5 _.. 130 ' 135 140. _ _ 

Leu Tyr Arg Ser Cys Met Asm Gin Ser Val He Olu Lys Arg Gly Ser 
145 150 155 ISO 

10 Gin Pro Leu Leu Asp He Leu Glu Val Val Gly Gly Trp Pro Val Ala 

165 170 175 



: 15. 



Met Asp Arg Trp Asn Glu Tfer Val Gly Leu Glu Trp Glu. Leu Glu Arg 
180 185 190 

'Gin Leu Ala Leu Met Asn Ser Gin Phe Asn Arg Arg Val Leu He Asp 
195 200 205 



Leu Phe He Trp Asn Asp Asp Gin Asn ser Ser Arg His He He Tyr 
20 210 215 220 

He Asp Gin Pro Thr Leu Gly Met Pro Ser Arg Glu Tyr Tyr Phe Asn 
225 230 235 240 

25 Gly Gly Ser Asn Arg Lys Val Arg Glu Ala Tyr Leu Gin Phe Met Val 

245 250 255 

Ser Val Ala Thr Leu Leu Arg Glu Asp Ala Asn Leu Pro Arg Asp Ser 
260 265 270 



30 



Cys Leu Val Gin Glu Asp Met Met Gin Val Leu Glu Leu Glu Thr Gin 
275 280 285 



Leu Ala Lys Ala Thr val Fro Gin Glu Glu Arg His Asp Val He 2Qa 
35 290 295 300 

Leu Tyr His Arg Met Gly Leu Glu Glu Leu Gin Ser Gin Phe Gly Leu 
305 310 315 320 

\''*' , 

40 Lys Gly Phe Asn Trp Thr Leu Phe He Gin Thr Val Leu Ser Ser Val 

325 330 335 



45 



Lys He Lys Leu Leu Pro Asp Glu Glu val Val Val Tyr Gly He Pro 
340 345 350 

Tyr Leu Gin Asn Leu Glu Asn He He Asp Thr Tyr Ser Ala Arg Thr 
355 360 365 



He Gin Asn Tyr Leu Val Trp Arg Leu Val Leu Asp Arg He Gly Ser 
50 370 375 380 

Leu ser Gin Arg Phe Lys Asp Thr Arg Val Asn Tyr Arg Lys Ala Leu 
385 390 395 400 

55 Phe Gly Thr Met Val Glu Glu Val Arg Trp Arg Glu Cys Val Gly Tyr 

405 410 415 



60 



Val Asn Ser Asn Met Glu Asn Ala Val Gly ser Leu Tyr Val Arg Glu 
420 425 430 



Ala Phe Pro Gly Asp Ser Lys Ser Met Val Arg Glu Leu II Asp Lys 
i. 43S 440 :445 
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Val Arg Thr Val Phe Val Glu Thr Leu Asp Glu Leu Gly Trp Met Asp 
450 455 460 

Glu Glu Ser Lys Lys Lys Ala GlirT3lir"Lys Ale^ lie Arg gIti ^ — 

5 _ 465 470 47_5 480 

'Gin lie Gly His Pro Asp Tyr lie Leu Glu Glu.Met Asn Arg Arg Leu 
485 4dO 495 

10 Asp Glu Glu Tyr Ser Asn Leu Asn Phe Ser Glu Asp Leu Tyr Phe Glu 
500 505 510 



15 



Asn Ser Leu Gin Asn Leu Lys Val Gly Ala Gin Arg Ser Leu Arg Lys 
515 520 525 

Leu Arg Glu Lys Val Asp Pro Asn Leu Trp lie lie Gly Ala Ala Val 
• 530 535 540 



-Val Asn Ala Phe Tyr Ser Pro Asn Arg Asn Gin lie :Val Phe Pro Ala 
20 545 550 555 560 

Gly lie Leu Gin Pro Pro Phe Phe Ser Lys Glu Gin Pro Gin Ala Leu 
565 570 575 

25 Asn Phe Gly Gly lie Gly Met val lie Gly His Glu lie Thr His Gly 
580 585 590 



3a 



Phe Asp Asp Asn Gly Arg Asn Phe Asp lys Asn Gly Asn Met Met Asp 
595 600 605 

Trp Trp ser Asn Phe Ser Thr Gin His Phe Arg Glu Gin Ser Glu Cys 
610 615 620 



Met lie Tyr Gin Tyr Gly Asn Tyr Ser Trp Asp Leu Ala Asp Glu Gin 
35 625 630 635 640 

Asn Val Asn Gly Phe Asn Thr Leu Gly Glu Asn He Ala Asp Asn Gly 
645 650 655 

40 Gly Val Arg Gin Ala Tyr Lys Ala Tyr Leu Lys Trp Met Ala Glu Gly 
660 665 670 



45 



' Gly Lys Asp Gin Gin Leu Pro Gly Leu Asp Leu Thr His Glu Gin Leu 
675 680 685 

Phe Phe lie Asn Tyr Ala Gin Val Trp eye Gly Ser Tyr Arg Pro Glu 
6^0 695 700 



Phe Ala He Gin Ser He Lys Thr Asp Val His Ser Pro Leu Lys Tyr 
50 705 710 715 720 

Arg Val Leu Gly Ser Leu Gin Asn Leu Ala Ala Phe Ala Asp Thr Phe 
725 730 735 

55 His Cys Ala Arg Gly Thr Pro Mist His Pro Lys Glu Arg Q^s Arg Val 
740 745 750 

Trp 
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Claims 



1. Use of a compound having combined, in particular concun'ent, Inhibftoiy aetlv|ty 
c) on neutral andopeptldase (NEP) and 

5 d) on the matalloprotease IGS5 which is a polypeptide comprising an amino acid sequence 
which has at least 70% identity to one of the amino acid sequences selected fronr> the 
group of SEQ ID NO:2, SEQ ID NO:4 and SEQ ID N0:6; 
or of a phamiaceutically acceptable salt or solvate or blolabile ester thereof, for the manufacture 
H (Of a medicament (pharmaceutioal composition) for treating a mammal, preferably a human, 
10 suffering from or being susceptible to a condition which can be alleviated or prevented by 
combined or oonoumsnt inhibition of NEP and I0IS5. 

2. Use of a compound or a pharmaceuticalty acceptable salt or solvate or biolablie ester 
thereof according to claim 1 for the manufacture of a medicament (pharmaceutical composition) 

15 for treating a mammal, preferably a human, suffering from or being susceptible to a disease or 
, condition where big-ET-l levels are elevated and which disease or condition can be alleviated or 
prevented by combined or concurrent Inhibition of NEP and IGS5. 

3. Use of a compound or a pharmaoeuti'cally acceptable salt or solvate or bioiabile ester 
20 thereof according to claim 1 for the manufacture of a medicament (pharmaceutical composition) 

for treating a mammal, preferably a human, suffering from or being susceptible to a disease or 
condition where ET-1 is significantly upregulated and which disease or oondition can be alleviated 
or prevented by combined or concun-ent inhibition of NEP and IGS5. 

25 4. Use of a compound or a pharmaceutlcally acceptable salt or solvate or blolabile ester 

thereof according to any of the claims 1 to 3 for the manufacture of a medicament (pharmaceutical 
composition) for treatment and/or prohylaxis of hypertension, including secondary forms of 
hypertension such as renal or pulmonary hypertension, heart failure, angina pectoris, arrhythmias, 
myocardial infarction, cardiac hypertrophy, cerebral ischemia, peripheral vascular disease, 

30 ..subarachnoidal hemonrhagoi chronic obstructive pulmonary disease (COPD), asthma, renal 
disease, atherosclerods, and pain In colorectal cancer or prostate cancer, in larger mammals, 
preferably in humans. 

5. Use of a compound or a pharmaceutlcally acceptable salt or solvate or bioiabile ester 
35 thereof according to any of th claims 2 or 3 for the manufacture of a medicament 
(pharmaceutical composition) for treatment and/or prophylaxis of atherosclerosis in a larger 
..J . . mammal, preferably in a human. 
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6. Use of a compound or a pharmac utteally acceptable salt or solvate or blolabile ester 
thereof a0!»Mng_to_aw_0f_Jbe. claims 2 of 3 for the manufau^re_pl_a _me^.^me. 
(pr»nnaceutical composition) Jor treatment antil/or prophylsxis of hYpertension, in^udino 
secondary forms of hypertension such as reneri or pulmonary i^ertenslon, heart failure, angina 
5 pectoris, ant>ythmras, myocardial Infarction, cardiac hypertrophy, cerebral Ischemia, peripheral 
vascular dsease, subarachnoidal hemorrhage, chronic obstructive pulmonary disease (COPD), 
asthma, renal disease, atherosderods, and pain in colorectal cancer or prostate cancer, in larger 
mammals, preferably in humans. 

10 7. Use of a compound or a phannaceutlcally acceptable salt or solvate or blolabile ester 

thereof according to any of the claims 1 to 6 characterized In that ths metalloprotease IGS6 Is a 
polypeptide having an amino acid sequence which has at least 70% identity to one of the amino 
acid sequences selected from the group of 8EQ IDN0:2, 8EQ ID NO:4 and SEQ ID NO:6. 

15 8. Use of a compound or a pharmaceutlcally acceptable salt or solvate or blolabile ester 

there<tf according to any of the claims 1 to 7 characterised In that the amino acid sequence 
comprised by or being the metalloprotease IGSS has at least 95% identity to one of the amino acid 
sequences selected from the group of SEQ ID NO:2, SEQ ID NO:4 and SEQ ID N0:6. 

20 9. Use of a compound or a phannaceutically acceptable salt or solvate or biolabile ester 

thereof according to daim 8 characterized in that the amino acid sequence comprised by or being 
the metalloprotease IGS5 Is Identical to one of the amino acid sequences selected from the group 

, ^ of SEQ ID NO:2, SEQ ID NO:4 and SEQ ID NO:6. 

25 1 0. Use of a compound of formula I, 
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in which formula ii 

r1?.^ . stands for a phenyl-lower-all^ group..whloh.can.be optionally substituted In the phenyl ring 

*: ' ; by lower alkyl, lower alkoxy or halogen, or for a naphthyl-Jpweivalkyl group, 

R2a means hydrogen or a group f omning a biolabtie ester; and 
5 in which formula III . 

r1 b j$ hydrogen or a group fomning a blolabile phosphonic add ester, 
R^b is hydrogen or a group f onming a biolabile phosphonic acid ester; 

and wherein ( 
- 10: ' ! r3 means hydrogen or a group forming a biolabile carboxylic acid ester; 

or a pharmaceutioally acceptable salt or solvate or biolabile ester thereof for the manufacture of a 
medicament (pharmaceutical composition) for treating a larger mammal, preferably a human, 
suffering from or being susceptible to a dsease or condition which can be alleviated or prevented 
15 by combined or concurrent Inhibition 

a) of neutral endopeptidase (NEP) and 
' - ' : b) of the metalloprotaase IGS5 which is a polypeptide compri^ng an amino acid sequence 



11. Use of a compound or a pharmaceutically acceptable salt or solvate or biolabile ester 
thereof according to claim 10 characterised in that the compound of fonnula I is selected from the 
subgroup of compounds having a structure of formula la, 



which has at least 70% Identity to one of the amino acid sequences selected from the 
group of 8EQ ID NO:2. SEQ ID NO:4 and 8EQ ID NO:6. 



20 



25 




la 



wherein 




stands for a phenyl-lower-aikyi group which can be optionally substituted in the phenyl ring 
by lower alkyi, lower alKoxy or halogen, or for a naphthyl-lower-alkyi group, 
means hydrogen or a group forming a biolabile ester, and 
means hydrogen or a group forming a biolabile ester, 



R2a 
30 r3 



and 



physiologlcalty aoceptabi salts of adds or solvates thereof. 
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12. Use of a compound or a pharmaoeutioally acceptable salt or solvate or biolablle ester 
1 - ' ^ thereof-aocording to. claim 10 oharacterleed In thatJhelcompound ofJomiula I is selected from the 
subgroup of compounds having a structure of f ormulalb, _ . . 




whenein 

b i$ hydrogen or a group forming a biolabile phosphonic acid ester, 
R2b is hydrogen or a group forming a biolabile piiosf^nic acid ester, and 
r3 is hydrogen or a group forming a biolablle carboxylic acid ester, 
1 0 and physiologically acceptable salts of acids or solvates thereof. 

■ ^ 13. Use of a compound or a pharmaceutlcally acceptable salt or solvate or blol^lle ester 

thereof according to any of the claims 10 to 12 for the manufacture of a medicament 
(pharmaceutical composition) for treating a mammal, preferably a human, suffering from or being 
15 euso^ble to a disease or oondMon where big-ET-1 levels are elevated and Which disease 
(condition) can be alleviated or prevented by combined or concurrent inhibition of NEP and IG85. 

14. Use of a compound or a phannaceutically acceptable salt or solvate or biolabile ester 
' ''thereof according to any oif the claims 1Q to 12 for the manufacture of a medicament 
20 (pharmaceutical composition) for treating a mammal, preferably a human, suffering from or being 

susceptible to a disease (condition) where ET-1 Is significantly upregulated and which disease 
(condition) can be alleviated or prevented by combined or concun^ent inhibition of NEP and l(3S5. 

15. Use of a compound or a phamnaceutically acceptable salt or solvate or biolabile ester 
25 thereof according to any of the claims 10 to 14 for the manufacture of a medicament 
' ^(phannaceutical composition) for treatment and/or prophylaxis of hypertension, Including 

secondary forms of hypertension such as renal or pulmonary hypertension, heart failure, angina 
pertoris, arrhythmias, myocardial Infarction, cardiac hypertrophy, cerebral ischemia, peripheral 
vascular disease, subarachnoidal hemontiage, chronic obstructive pulmonary disease (COPD), 
30 asthma, renal disease, atherosclerosis, and pain In colorectal cancer or prostate cancer, in larger 
mammals, preferably in humans. 
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1 6. Use of a compound or a pharmaceutically acceptable salt or solvate or biolablle ester 
thereof according jo_any„of„ the. cMm^ or 14 for the manufacture pf_ a rne^^^^ 
(pharmaceutical composition) for treatment and/or prophylaxis of atherosclerosis in a larger 
mammal, preferably in a human. 

5 

17. Use of a compound or a pharmaceutically acceptable salt or solvate or biolabile ester 
thereof according to any of the claims 13 or 14 for the manufacture of a medicament 
(pharmaceutical composition) for treatment and/or prophylaxis of hypertension, including 
secondary forms of hypertension such as renal or pulmonary hypertension, heart failure, angina 

10 pectoris, anrhythmias, myocardial Infarction, cardiac hypertrophy, cerebral ischemia, perlpherai 
vascular disease, subarachnoidal hemorrhage, chronic obstmotive pulmonary disease (COPD), 
asthma, ren^ disease, atherosclerosis, and pain in colorectal cancer or prostate cancer, in 
mammalSi preferably In humans. 

15 18. Use of a compound or a pharmaceuUcally acceptable salt or solvate or biolabjie ester 

thereof according to any of the claims 10 to 17 characterised in that the metal loprotease IQS5 ie a 
polypeptide having an amino acid sequence which has at least 70% identity to one of the amino 
acid sequences selected from the group of SEQ ID NO:2, SEQ ID NO:4 and SEQ ID NO:6. 

20 19. Use of a compound or a pharmaceutically acceptable salt or solvate or biolabile ester 

thereof according to any of the claims 10 to 18 characterised in that the amino acid sequence 
' ' ' comprised by or being the metal loprotease IGS5 has at least 95% identity to one of the amino acid 
sequences selected from the group of SEQ ID NO:2, SEQ ID N0:4 and SEQ ID NO;6. 

25 20. Use of a compound or a pharmaceutically acceptable salt or solvate or biolabile ester 

thereof according to claim 18 chaFacterised in that the amino acid sequence comprised by or being 
the metalloprotease IG85 is identical to one of the amino acid sequences selected from the group 
of SEQ ID NO:2, SEQ ID N0:4 and SEQ ID N0:6. 

30 21 . Use of a first compound showing combined or conounrent NEP/iQ85 inhibitory activity 

or a pharmaceutically acceptable salt or solvate or biolabile ester thereof according to any of the 
claims 1 to 20 In combination with at least one additional compound selected from the group of 
other individual and/or combined metalloprotease inhibitors than the combined NEP/1GS6 
inhibitors, said additional compound preferably being selected from the group of ACE inhibitors, 

35 selective ECE inhibitors, selective NEP inhibitors, dual NEP/ECE inhibitors, and mixed inhibitors 
of th se metalloproteases, for the manufacture of a medicament (pharmaceutical composition) for 
combination treatment and/cr combination prohylaxis of any of the diseases or conditions as 
referenced In any of the claims 1 to 20. 
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22. Use.accordingJOjclaimj21_.GL^^^^ first compound in combination with at least one of 
said additional compounds._charaden;zed in that the first compound compound has a structure of 

• ' ' formuia i as referenced in one of the claims 10 to 12, preferably a structure of formula la as 
5 referenced in claim 11 or of formuia lb as referenced in claim 1 2. 

23. Use according to any of the claims 21 to 22 of said first compound in combination with 
at least one of said additional compounds, characterized in that the combination is co-effective, 
preferably synergistioally effective. 

10 

■ ^- • 24. Pharmaceutical composition, comprising co-effective, preferably synergistlcally 
effectivei amounts of: 

a first compound shov^rfng combined or concurrent NEP/IGS5 Inhibitory activity or a 
pharmaceutically acceptable salt or solvate or biolabiie ester thereof according to any of the 
16 claims 1 to 20; and of at least one additional compound selected from the group of other Individual 
and/or combined metalloprotease inhibitors than the combined NEP/IG85 inhibitors, said 
additional compound preferably being selected from the group of ACE inhibitors, selective ECE 
Mnhibitors, ' selective NEP inhibitors, dual NEP/ECE inhibitors, and mixed inhibitors of these 
metailoproteases, for combination treatment and/or combination prophylaxis of any of the 
20 diseases or conditions as referenced in any of the claims 1 to 20, 

25. Pharmaceutical composition according to claim 24, comprising co-effective, preferably 
synergistically effective, amounts of said first compound and of at least one of said additional 
compouncte characterized in that the first compound compound has a stmcture of formula 1 as 
25" • i referenced in one of the claims 10 to 12, preferably a structure of fonnula la as referenced in 
claim 11 or of formula lb as referenced In daim 12. 
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Abstract 

This invention relates to the use of a compound having combined^ in particular concurrent 

V^'^i inhibitory activity on neutral endopeptidase (NEP) and on a novel nrtetalloprotease designated 
IGSS, or of a phanmaceutically acceptable salt or solvate or biolabile ester thereof » for the 
5 manufacture of a medicament (pharmaceutical composition) for treating a larger mammal, 
preferably a human, suffering from or being susceptible to a disease or condition which can be 
alleviated or prevented by combined or concurrent inhibition of NEP and IGSS. In a particular 
aspect the present Invention pertains to the use of said compounds with combined or concurrent 
NEP/IGS5 inhibftory activity for treating a larger mammal, preferably a human, suffering from or 
' 10 : being susceptible to a disease or condition where blg-ET-1 levels are elevated axvi which disease 
or condition can be alleviated or prevented by combined or concurrent inhibition of NEP and IGSS. 
In a further particular aspect the present invention pertains to the use of said compounds with 
combined or concurrent NEP/iGS5 inhibitory activity for treating a larger mammal, preferably a 
human, suffering from or being susceptible to a disease or condition where ET-l is significantly 

15 upregulated and which disease or condition can be alleviated or prevented by combined or 
concurrent Inhibition of NEP and 1Q85, in the present Invention said compounds with combined or 

i * V concurrent NEP/IQS5-lnhlbltory activity preferably are used for the treatment and/or prophylaxis of 
hypertension, including secondary forms of hypertension such as renal or pulmonary hypertension, 
heart fsuiure, angina pectorfs, arrhythmiasi myocardial Infarction, cardiac hypertrophy, cerebral 

20 ischemia, peripheral vascular disease, subarachnoidal hemorrhage, chronic obstnjctive pulmonary 
disease (COPD), asthma, renal disease, atherostiercsis, and pain in colorectal cancer or prostate 
cancer. In mammals, preferably in humans» and more preferably in a patient sub-population 
suffering from or being susceptible to a disease or condition which can t>e alleviated or prevented 
V' -.i^'i iby combined or concurrent inhibition of NEP and IGS5. Furthenmore, it may be beneficial to 

25 additionally combine the said compounds showing combined or concurrent NEP/IGSS inhibitory 
activity with other individual and/or combined metailoprotease inhibitors than the NEP/IGS5 
Inhibitore, e«g. with separate ACE- and/or ECE- and/or NEP-inhlbitors and/or mixed inhibitors of 
these metailoproteases. 
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